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PREFACE. 
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Science, in its popular signification, means knowledge 
reduced to order; that is, knowledge so classified and 
an-anged, as to be easily remembered, readily referred 
to, and advantageously applied. 

Arithmetic is the science of numbers. It lies at the 
foundation of the exact and mixed sciences, and a know- 
ledge of it is an important element either of a liberal or 
practical education. While Arithmetic is a science 4n 
all that concerns the properties of numbers, it is yet an 
art in all that relates to their practical application. It is 
the first subject in a well-arranged course of instruction 
to which the reasoning powers of the mind are applied, 
and is the guide-book of the mechanic and man of busi- 
ness. It is the first fountain at which the young votary 
of knowledge drinks the pure waters of intellectual truth. 

It has seemed to the author of the first importance that 
this subject should be well treated in our Elementary 
Text Books. In the hope of contributing something to 
so desirable an end, he has prepared a series of arilhmeti- 
cal works, embracing three books, entitled First Lessons 
in Arithmetic ; Arithmetic ; and University Arithmetic— 
the latter of which is the present volume 

The First Lessons in Arithmetic are desi<]:ned for be- 
ginners. The subjects treated are divided into separate 
lessons, each lesson embracing one combination of num- 
bers, or one set of combinations. 

The Arithmetic is designed for the use of schools and 
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academies, and contains all that is usually taught m a 
course of academical instruction. 

The University Arithmetic is intended to answer an- 
other object. In it, the entire subject is treated as a 
science. The scholar is supposed to be familiar with the 
operations in the four ground rules, which'are now taught 
to small children either orally or from elementary trea- 
tises. This being premised, the language of figures, 
which are the representatives of 'numbers, is carefully 
taught, and the different significations of which the fig- 
ures are susceptible, depending on the manner in which 
they are written, are fully explained. It is shown, for 
example, that the simple numbers in which the value of 
the unit increases from right to left according to the scale 
of tens, and the Denominate or Compound numbers in 
which it increases according to a different scale, belong 
in fact to the same class of numbers, and that both may 
be treated under a common set of rules. Hence, the 
rules for Notation, Addition, Subtraction, Multiplication^ 
and Division, have been so constructed as to apply equally 
to all numbers. This arrangement, which the author has 
not seen elsewhere, is deemed an essential improvement 
in the science of Arithmetic. 

In developing the properties of numbers, from their 
elementary to their highest combinations, great labor has 
been bestowed in classification and arrangement. It has 
been a leading object to present the entire subject of 
arithmetic as farming a series of dependent and con- 
nected propositions : so that the pupil, while acquiring 
useful and practical knowledge, may at the same time be 
introduced to those beautiful methods of exact reasoning, 
which science alone can teach. ^' 

. Great care has also been taken to demonstrate fully af 
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, the rules and to explain the reason of every process from 
the most simple to the most difficult. It has been thought 
that the Teachers of the country would like to possess a 
! work of this kind, and that it might be studied advan- 
tageously as a text book in our advanced schools and 
academies. Tt) adapt it to such a use, a large number 
of practical examples has been added, many of which 
have been selected from an English work by Keith. 

In the preparation of the work, another object has been 
kept constantly in view, viz., to adapt it to the business 
wants of the country. For tliis purpose much pains 
have been bestowed in the preparation of the articles on 
Weights and Measures, foreign and domestic ; on Bank- 
ing, Bank Discount, Interest, Coins and Currency, and 
Exchanges. 

Although by law the hundred weight is estimated at 
100 pounds, and consequently the quarter at 25 pounds, 
in the. United States, yet the old hundred of 112 pounds 
is still much used ; and in all our intercourse with Great 
Britain, goods and wares are so estimated. Hence, it 
was thought best in this arithmetic, intended for general 
instruction, to retain the old standard. 

In fine, it has been the aim of the author to publish 
both a scientific arid practical treatise on the subject of 
Arithmetic, and one which shall in some measure cor- 
respond to the higher qualifications of teachers and tlie 
improved methods of communicating instruction. 

Several excellent works, of an elementary character, 
having recently been published on Book-keeping, it 
has seemed best to omit, in the present edition, the arti- 
cle on that subject, and to supply its place by matter 
of a practical character. 

FisHKiLL Landing. January, 1850. 
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NOTATIOlIf AND i^UMERATION. 

1. Science in its popular sense, is knowledge reduced to 
order: that is, knowledge so classified and arranged, as to be 
easily remembered, readily referred to, and advantageously 
applied. In a strictly technical sense, it refers to the laws which 
connect the facts and principles of any subject of knowledge 
with each other. 

2. Arithmetic is both a science and an art. It is a science 
in all that concerns the properties, laws and proportions of 
numbers; and an art in all that relates to their uses and 
applications. 

3. Numbers are expressions for one or more things of 
the same kind : thus, the words one^ twOy three, four, five, six, 
seven, eight, nine, ten, eleven, twelve, thirteen, <fec., are called 
numbers. 

4. The unit of a number is one of the equal things which 
the number expresses. Thus, if the number express six ap- 
ples, one apple is the unit; if it express ^vq pounds of tea, 
ouepotmd of tea is the unit; if ten feet of length, one foot is 
the unit; if four hours of time, one hour fs the unit. 

5. In common language numbers are expressed by words : 
in the language of arithmetic they are generally expressed 
by figures. In our language there are- twenty-six diflPerent 

Quest. — 1. What is Science ? 2. What is Arithmetic ? When is it a 
Bcience and when an art ? 3. What are numbers ? Give an example. 

4. What is the unit of a number ? What is the unit of six apples ? Of 
five pounds of tea? Of ten feet in length? Of four hours of time? 

5. How are numbers expressed in common language ? How are th^y ex- 
pressed in the language of arithmetic ? How many characters are there 

^in our "UaiguBge t 
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characters called letters : in the language of arithmetic there 
are but ten characters which represent numbers ; they are 
called figures. They are 

naught, one, two, three, four, five, six, seven, eight, nine 
1234567 8 9 

The character is used to denote the absence of a thing. 
As, if we wish to express by figures that there are no apples 
in a basket, we write, the number of apples in the basket 
is 0. The nine other figures are called significant figures j or 
digits, 

6, Besides the figures which represent numbers, there are 
certain other characters used, called signs, which indicate 
the operations to be performed on numbers. They are the 
following : 

The sign + is called plus, and when placed between two 
numbers, indicates that they are to be added together : thus, 
3 + 2 shows that 3 and 2 are to be added, and is read, 
3 plus 2. 

The sign — is called minus, and when placed between 
two numbers, indicates that the one on the right is to be taken 
from the one on the left : thus, 4 — 3 shows that 3 is to be 
taken from 4, and is read, 4 minus 3. ^ 

The sign == is called the sign of equality, and when placed 
between two numbers, indicates that they are equal to each 
other : thus, 2 + 3 = 5 shows that 2 added to 3 gives a sum 
equal to 5, and is read, 2 plus 3 equals 5. 

The sign x is called the sign of multiplication, and when 
placed between two numbers, indicates that they are to be 
multiplied together: thus, 12 x 3 shows that 12 is to be 
multiplied by 3, and is read, 12 multiplied by 3. 

The sign -f- is called the sign of division, and when placed 
between two numbers, indicates that the one on the left is to 

Quest. — ^What are the characters called? In arithmetic, how many 
characters are there which represent numbers? What are they called? 
Name them. What is the used for? What are the other nine figures 
called? 6. What signs are used to indicate the operations to be pertbrmed 
on numbers? Name eachi and explain its use. 
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be divided by the one on the right : thus, 8 — 4 shows that 8 
is to be divided by 4 : and is read, 8 divided by 4. 

The parenthesis is used to indicate that the sum of two 
or more separata numbers is to be multiplied by a single 
aumber : thus, (3 + 5) x 6 shows that the sum of 3 and 5 
8 to be multiplied by 6. 

7. We have now learned the alphabet of the arithmeti- 
cal language, and understand that 

A single thing, or a unit of a number, may be expressed by 1, 
two things of the same kind, or two units. 



three 

four 

five 

SIX 

seven 
eight 
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by 3, 




by 4, 




by 5, 




by 6, 




by 7, 




by 8, 


<t it 


by 9. 



or three units 

or four units 

or five units 

or six units 

or seven imits 

or eight units 
mne •" " or nine units 

The units of the numbers expressed above are called sim- 
ple units, or units of the first order, 

8. The next «tep, in the arithmetical language, is to write 
the on the right of the 1 ; thus, 10. This sign is the arith- 
metical expression for the word ten. The character 1 still 
expresses a single thing, viz., one ten. This ten, however, 
is ten times cis great as the simple unit, and is called a unit 
of the second order, 

9, We next write two O's on the right of the 1 ; thus, 
100. This is the arithmetical expression for one hundred, 
that is, for ten tens. Here, again, the 1 expresses but a sin- 
gle thing, viz., one hundred ; but this one hundred is equal 
to ten units of the second order, Ar to one hundred units of 
the first order. In a similar manner we may form as many 

QuESTd — 7. What character stands for four things? What for eight? 
What are the units of such numbers called? 8. What is the next step 
m the langua^ of figures? What does 1 still express? What is the single 
thing called ? What is it equal to ? 9. What is the next step ? What does 
I still express? To how many units of the second order is it equal? To 
how many of the first ? 
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orders of units as we please : thus, a single unit of the first 
order is expressed by- - - - - - 1| 

a unit of the second order by 1 and a ; thus, 10, 

a unit of the third order by 1 and two Ofe ; thus, 100, 

a unit of the fourth order by 1 and three O's ; thus, 1000, 
a unit of the fifth order by 1 and four O's ; thus, 10000, 
a unit of the sixth order by 1 and five O's ; thus, 100000, 
and so on for the units of higher orders. 

When units simply are named, units of the first order are 
always meant. 

10. We see, from the language of figures, that units of 
the first order always occupy the place on the right ; units 
of the second order the second place from the right ; .units 
of the third order, the third place ; and so on for places still 
to the left. 

We also see that ten units of the first order make one of 
the second ; ten of the second, one of the third ; ten of the 
third, one of the fourth ; and so on for the higher orders. 
Hence, the language expresses that. When figures are written 
by the side of each other, ten units of any one place make one 
unit of the place next to the left. 

11. For the purpose of reading figures, they are often 
separated into periods of thtee figures each. The units of 
the first order are read, simply, units ; those of the second 
order are generally read, tens ; those of the third, hundreds ; 
those of the fourth, thousands y &c., according to the follow- 
ing 

Quest. — How is a single uni^ of the first order expressed? How do 
you express one unit of the second order ? One of the third ? One of the 
fourth ? One of the fifth ? 10. What places do units of different orders oc- 
cupy ? When figures are written by the side of each other, how many 
units of one order make one unit of the place next to the left? 11. How 
are figures separated for the purpose of reading ? How Bm units of the 
first order read? Those of the second? Those of the third? Those of the 
fourth, &C.? 
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NUMERATION TABLE.* 
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The words at the head of the numeration table, units^ 
tens, hundreds, &c., are equally applicable to all numbers, 
and must be committed to memory. The table may be con- 
tinued to any extent. The higher periods take the names of 
Sextillions, Septillions, Octillions, Nonillions, Decillions, Un- 
decillions, Duodecillions. 

12- Expressing or writing numbers in figures is called 
NOTATION Reading the signification of the figures correctly, 
when written, is called numeration. 



EXAMPLES IN READING FIGURES. 

1. In how many ways may the figures 658 be read? 
1st. The common way, six hundred and fifty-eight. 
2d. We may read, six hundreds, five tens, and eight units. 
3d. We may read, sixty-five tens and eight units. 

* Note. — This table is formed according to the French method of nu- 
meration. The English method gives six places to thousands, &c. 

• 

Quest. — Are the words at the head of the table applicable to all num- 
bers? M^ the table be continued? After what method is the table 
formed? What is the diiFerence between it and the old English method? 
12. What is notation? What is numeration? In how many ways may 
the figures 65S 2>0 read/ 
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2. How may the figures 8046 be read ? 

1st. Eight thousand and forty-six. 2d. Eight thousand, 
no hundreds, four tens, and six units. 3d. Eighty hundreds 
and forty-six, or eighty hundreds, four ten^ and six units. 
4th. Eight hundred and four tens, and six units. 

3. Give all the readings of the number 49704. 

4. Give all the readings of the number 740692. 

5. Give all the readings of the number 99800416. 

6. Give all the readings of the number 80741047. 

Note. — The pupil should be much exercised in these readings. 
He should remark that the lowest order of units used in any reading, 
whether it be units, tens, hundreds, &c., &c., gives the name or 
denomination to the part or whole of the number used in the reading. 

We are now able to express any number whatever in the 
language of figures. 

EXAMPLES. 

1. Write, in figures, six units of the first order. Ans. 6. 

2. Write, in figures, eight units of the second order. 

Ans. 80. 

3. Write, in figures, nine units of the third order. 

Ans, 900. 

4. Write^ in figures, seven units of the fifth order. 

Ans. 70000. 

5. Write, in figures, nine units of the first order, three of 
the third, and none of the second. Ans. 309. 

6. Write, in figures, eight units of the eighth order, six of 
the fifth, seven of the seventh, five of the sixth, none of the 
fourth, none of the third, one of the second, and one of'the 
first, and read the number. Ans. 87560011. 

7. Write, in figures, six quintillions, four hundred and 
fifty-one billions, sixty-five millions, forty-seven ten thou- 
sands, and one hundred and four. 

8. Write, in figures, nine hundred and ninety-nine octil- 
lions, sixty-five millions, eight hundred and forty-or\p billions, 
four trillions, and eleven nonillions. 

Quest.— How m^y the figures 8046 be read? Also, 49704? 740692? 
What gives the name or dcuomiuatiou to the number ? 
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9. Write, in figuresi^ sixty-five' decill ions, eight hundred 
quadrillions, seven hundred and fifty billions, seven hundred 
and fifty-one trillions, nine hundred and seventy-five thousand, 
three hundred and ten. 
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13. A SIMPLE NUMBER is oue which expresses a collection 
of units of the same kind, without expressing the particular 
value of the unit. Thus, 6 and 25 are simple numbers. 

14. A DENOMINATE NUMBER cxprcsses ttc *kind of unit 
which is considered. For example, 6 dollars is a denom- 
inate number, the unit 1 dollar being denominated or named. 

15. When two numbers have the same unit, they are said 
to be of the same denomination: and when two numbers 
have different units, they are said to be of different denomi- 
nations. For example, 10 dollars and 12 dollars are of the 
same denomination ; but 8 dollars and 20 cents express num- 
bers of different denominations, the unit qf 8 dollars being 1 
dollar, and of 20 cents, 1 cent. The kind of unit aluoays 
indicates the denomination. 

In simple numbers, the unit in the place of units is differ- 
ent from the unit of the secopd order in the place of tens, 
and this last is different from that of the third order in the 
place of hundreds, and so on for places still to the left. 
These units, as we have seen, have different names or de- 
nominations, viz., simple, units, or units of the first order ; 
tens, or units of the second order ; hundreds, or units of the 
third order, &c., and considered in this relation to each other, 
m^ be regarded as denominate numbers. 

The following tables show the various kinds of denominate 

QuESTd — 13. What b a simple number? 14. What is a denominate 
unmber? 15. When are two numbers said to be of the same denomina- 
tion? When of different denominations? What indicates the denomina- 
tion ? In simple numbeis, how are the units of the different places ? How 
do they compare in value with each other? 
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numbers in general use, and also the^elative values of their 
dlHerent units. 

OF FEDERAL MONEY. 

16. Federal money is the currency of the United States, 
Its denominations, or names, are Eagles, Dollars, Dimes 
Cents, and Mills. 

The coins of the United States are of gold, silver, and cop 
per, and are of the following denominations. 

1. Gold: eagle, half-eagle, quarter-eagle, dollar. 

2. Silver: dollar, half-dollar, quarter-dollar, dime, half 
dime. 

3. Copper : cent, half-cent. 

If a given quantity of gold or silver be divided into 24 
equal parts, each part is called a carat. If any number of 
carats be mixed with so many equal carats of a less valua 
ble metal, that there be 24 carats in the mixture, then the 
compound is said to be as many carats fine as it contains 
carats of the more precious metal, and to contain as much 
alloy as it contains carats of the baser. 

For example, if 20 carats of gold be mixed with 4 of sil- 
ver, the mixture is called gold of 20 carats fine, and 4 parts 
alloy. ' 

17. The standard, or degree of purity, of the gold coin, is 
fixed by Congress. Nine hundred equal parts of pure gold, 
are mixed with 100 parts of alloy, of copper and silver, (of 
which not more than. one half must be silver,) thus forming 
1000 parts, equal to each other in weight/ The silver coins 
contain 900 parts of pure silver, and 100 parts of pure^ 
copper. The copper coins are of pure copper. 

The eagle contains 258 grains of standard gold ; the dollar 
412i grains of standard silver; the cent 168 grains of copper. 

Quest. — 16. What is Federal Money? What are its denominations? 
, Of what are the coins of the United States made ? What are their de. 
nominations? What is a carat? What do you understand by 'carats 
fine ? * What would be 20 carats fine of gold ? 17. What is the standard 
of gold coin in the United States? What of silver? What of copper! 
What is the weight of the eagle ? What ^f the dollar ? What of the cent i 



OF THE DENOMINATION OF NTMBERS.. 



21 



TABLE. 



MiUs. 


Cents. 


Dimes. 


Dollars. 


Esigle, 


m. 


eU. 


d. 


9 


E. 


10 

100 

1000 

10000 


= 1 

10 

100 

1000 


= 1 

10 

100 


1 

= 1 


= 1 



This table is read, ten mills make one cent, ten cents one 
dime, ten dimes one dollar, ten dollars one eagle. In this 
table, ten units of each denomination make one unit of the 
denomination next higher, the same as in simple numbers. 

In expressing Federal Money in the language of figures, 
thox dollars are separated from the cents and mills by a 
comma : thus, 36,645 is read, 36 dollars, 64 cents, 5 mills ; 
but may also be read, 36 dollars, 6 dimes, 4 cents, 5 mills ; 
375,043 is read 375 dollars, 4 cents, 3 mills. 



ENGLISH CURRENCY. 

18. The relative proportion between gold and silver in the 
English coins, according to the mint regulations, bothjbr the 
old and new coinage, is as follows : in the old coinage, a 
pound of gold is worth 15.2096 times a pound of silver. In 
the new coinage, a pound of gold is worth 14.2878 times a 
pound of silver. 

A standard gold coin is composed of 22 parts of pure gold 
and 2 parts of copper. 

A standard silver coin is composed of 224 parts of pure 
silver and 18 parts of copper. 

In the copper coin 24 pence make one pound avoirdupois. 

Quest. — ^Repeat the table of Federal money. How many units of each 
denomination make one of the next higher? In expressing Federal money 
in figures, how are the dollars separated from the cents ? What place do 
the mills occupy, counting from the conmia? 18; What is the relative pro- 
portion between gold and silver in the old and new coinage of English 
money ? What is the standard of the English gold ? Of the silver ? What 
10 the weight of the English penny ? 
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AVOIRDUPOIS WEIOHT^ 

19. The standard avoirdupois pound of the United States, 
as determined by Mr. Hassler, is the weight of 27.701 5 cubic 



By this weight are weighed all coarse articles, such as 
hay, grain, chandlers' wares, and all the metals, excepting 
gold and silver. 

In ihis weight the words gross and ncl are used. Gross 
is the weight of the goods, with the boxes, casks, or bags in 
which they are contained. Net is the weight of the goods 
only; or what remains after deducting from the gross weight 
the weight of the boxes, casks, or bags. 

An hundred ^eighi, in its general sense, means 113 pounda, 
as appears in the table. But by the laws of the United States 
it is fixed at 100 pounds, (See Preface.) 

QuEcr— Rep«at the tedjie of Eiigtish manej'. 19. What is the atandard 
avoirdupois pound of tho United Stales 1 For what ii Ihis wei^l nsedl 
What is the meauing of the (emiB grom and net ? What ii a bandied 
weigbtl How aie goods now goaemlly boufbt and Kildl 
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TABLE. 



Drains. 


Ounces. 


Founds. 


Quarters. 


Hundreds. 


Tons. 


dr. 


ou 


A. 


qr. 


cvU 


T. 


16 

256 

7168 

28672 

573440 


= 1 
16 

448 

1792 

35840 


= 1 

28 

112 

2240 


= 1 

4 
80 


= 1 

20 


= 1 



TROY WEIGHT. 

20. By this weight are weighed gold, silver, jewels, and 
some liquids. 

The standard troy pound of the United States, as deter- 
mined by Mr. Hassler, is the weight of 22.794377 cubic 
inches of distilled water weighed in air. Hence, the pound 
is less than the pound avoirdupois. 

TABLE. ' 



Grains. 


Pennyweights. 


* Ounces. 


Pounds. 


gr. 


pwt. 


01. 


lb. 


24 

480 

5760 


= 1 

20 
240 


= 1 
12 


= 1 



COMPARISON WITH AVOIRDUPOIS WEIGHT. 

7000 troy grains = 1 lb. avoirdupois. 
175 troy pounds = 144 lbs. 
175 troy ounces = 192 oz. 
4371 troy grains = 1 oz. 



(( 



(( 



(( 



Quest. — Repeat the table of avoirdupois weight. 20. What articles 
are weighed by troy weight? What is the standard troy pound of the 
United States? Is it greater or less than the avoirdupois pound? Repeat 
the table of troy weight. How does it compare with avoirdupois weight 7 
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APOTHECARIES WEIGHT. 

21. This weight is used by apothecaries and druggists in 
mixing their medicines. They, however, buy and sell their 
drugs by avoirdupois weight. The pound and ounce are the 
same as the pound and ounce in troy weight. The difference 
between the two weights consists in the different divisions 
and subdivisions of the ounce. 

TABLE. 



Grains. 


Scruples. 


Drams. 


Ounces. 


Ponnd. 


gr. 


3 


3 


5 


ib 


20 

60 

480 

5760 


= I 
3 

24 • 

288 


= I 

8 
96 


= I 

12 


— I 



FOREIGN WEIGHTS. 

22. The foreign weights Affer somfewhat from ours. 

1 pound avoirdupois, English = 27.7274 cubic inches dis- 
tilled water. 

1 pound troy, English = 22.815689 cubic inches distilled 
water. 



OLD FRENCH SYSTEM. 



1 livre =16 onces = 1.0780 lb. avoirdupois. 

1 once = 8 gros = 1.0780 oz. " 

1 gros = 72 grains = 58.9548 grains troy.. 

1 grain = 0.8188 « 



^UEST. — 21. By whom is apothecaries weight used? By what weight 
do druggists buy and sell their drugs? Iji what -respects is the weight 
sbnilar to troy? In what is the difference? Repeat the table of apotlie- 
caries weight. 2^. What is the value of the English pound avoirdnpcHs? 
Of the English pound troy ? What is the old French system of weights? 
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23. The basis of this system of weights is the weight in 
ncno of a cubic decimetre of distilled walei. This wei|,'ht 
if called a kilogramme, and is the unit of the French system. 
It is equal to 2.g 04 7!37 pounds avoirdupois. (For the value 
of a decimetre, see table of liaear measure, French, page 29.) 
The one-thousaadlh part of a kilogramme is called a gramme. 
and the one-thouaandih part of a gramme ia called a milli- 
gramme. 

The divisions are made on the decimal principle, and 
are of the following denominadons : 
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COHFAKISON OP WEIOHTS. 

English, 1 pound = 1 .000936 pounds avoirdupoii. 

French, 1 kilogramme = 2.204737 

Spanish, I pound ^= 1.0153 

Swedish, 1 pound = 0.9376 

Aattrian, 1 pound = 1.2351 

Prussian, 1 pound = 1 .0333 

a of the new French lystem! Bepeat 
1« of diffirent ommtiiia compat* idth 
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ENGLISH WOOL WEIGHT. 



24. The following is the table of wool weight in England. 
As yet, many of the denominations have not been much used 
in this country ; but as we are now exporting wool to Eng- 
land, they must soon be generally introduced. 



TABLE. 



Pounds. 


Cloves. 


Stones. 


Tods. 


Weys. 


Sacks. 


IasL 


7 


= 1 












14 


2 


= 1 


-' 








28 


4 


2 


= 1 








182 


26 


13 


6i 


== 1 






364 


62 


26 


13. 


2 


= 1 




4368 


624 


312 


156 


24 


12 


= 1 



CLOTH MEASURE. 



25. Cloth measure is used by woollen and linen drapers. 
Hollands are measured in English ells, and tapestry by the 
French ell; woollens, linens, silks, tape, <&c., by the yard. 



TABLE. 



Inches. 


Nails. 


Quarters. 


EIIs Flemish. 


Yards. 


EUs English. 


Ell French. 


in. 


no. 


gr. 


E.FI. 


yd. 


JS«« JSfa 


E. Fr. 


n 


= 1 












9 


4 


= 1 










27 


12 


3 


= 1 








36 


16 


4 




= 1 






45 


20 


5 


n 


= 1 


\ 


54 


24 


6 


2 


14 


n 


= 1 

■ 



QuESTd — ^24. Is English wool weight yet in nse in this country 7 Repeat 
the table of wool weight 25. By whom is doth measure used 7 How are 
hollands measured? Tapestry 7 Repeat the table. 
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LONG MEASURE. 

26. This measure is used to measure distances, lengths, 
breadths, heights, depths, &c. Gunter's chain is generally 
used by surveyors in measuring landt A standard measure 
has been adopted by the United States, copies of which are 
distributed in various parts of the country^ This standard is 
a brass rod, one yard or 3 feet long. 

TABLE. 



Inches. 


Gnnter*8 
Link. 


Fqet 


Yards. 


Fathoms. 


Rods. 


Gnnter*s 
Chain. 


Fur- 
longs. 


Mile. 


t». 


/. 


A 


yd. 




rd. 


e. 


fur. 


Ml. 


7|§ 
12 

36 

72 

198 

792 

7920 

63360 


= 1 

iH 

25 

100 

1000 

8000 


= 1 
3 

6 

16} 
66 
660 
5280 


= 1 

2 

22 

220 

1760 


= 1 

21 
11 
110 

880 


= 1 

4 

40 

320 


= 1 

10 
80 


= 1 

8 


= 1 



FOREIGN MEASURES OF LENGTH. 

27, The imperial standard yard of Great Britain is the one 
from which our yard is taken. It is referred to a natural 
standard, viz., to the distance between the axis of suspension 
and the centre of oscillation of a pendulum which shall vi- 
brate seconds in vacuo, in London, at the level of the sea. 
This distance is declared to be 39.1393 imperial inches ; that 
is, 1 imperial yard and 3.1393 inches. 



QuEffT. — ^26. For what is long measure used? For what is Gunter^s 
chain used 1 Repeat the table of long measure. 27. What is the stan- 
dard of the English imperial yard? What is its length? 
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OLD FRENCH SYSTEM. 



= 0.0074 U. S. inches. 
= 0.08884 



it 



i( 



i( 



(C 



M 



= 1.298 yd 
= 2.132 « 



1 point 

1 line = x*^ points 

1 inch = n .ines = 1.06604 

1 foot = 12 inches • = 12.7925 

1 ell = 43 en. 10 lines = 46.728 

1 toise = 6 leet = 76.755 

1 perch (Pans) =18 feet. 

1 perch (royal) == 22 feet. 

1 league (common) 25 to a degree = 2280 toises = 4861 

yards = 2.76 miles. 
1 league (post) = 2000 toises = 4264 yards = 2.42 miles. 
1 fathom (5ra5*c) = 5 feet French = 63.963 inches, or 5 J 

feet English, nearly. 
I cable length = 100 toises = 120 fathoms French = I06| 

fathoms English. 

TABLE FOR REDUCING OLD FRENCH MEASURES TO UNITED 

STATES MEASURES. 
(According to Mr. Hassler*8 comparison.) 



French 


U. States 


French ft. 


U. S. feet 


French 


U. States 


French 


U. States 


feet. 


inches. 


or inches. 


or inches. 


lines. 

1 


inches. 


points. 


inches. 


1 


12.7925 


I 


1.0660 


1 


0.0888 


I 


0.0074 


2 


25.5850 


2 


2.1321 


2 


0.1777 


2 


0.0148 


3 


38.3775 


3 


3.1981 


3 


0.2665 


3 


0.0222 


4 


51.1700 


4 


4.2642 


4 


0.3554 


4 


0.0296 


5 


63.9625 


5 


5.3302 


5 


0.4442 


5 


0.0370 


6 


76.7550 


6 


6.3963 


6 


0.5330 


6 


0.0444 


7 


89.5475 


7 


7.4623 


7 


0.6219 


7 


0.0518 


8 


102.3400 


8 


8.5283 


8 


0.7107 


8 


0.0592 


9 


115.1325 


9 


9.5944 


9 


0,7995 


9 


0.0666 


10 


127.9250 


10 


10.6604 


10 


0.8884 


10 


0.0740 


11 


140.7175 

• 


11 


11.7265 


11 


0.9772 


11 


0.0814 



NEW FRENCH SYSTEM. 

28. The hasis of the new French system of measures is the 

Quest. — ^What is the old French long measure? 28. What is the basil 
.«f the new French system 1 



I 



OF THE DENOMINATION OF NUMBERS. 



29 



nftasure of the meridian of the earth, a quadrant of which ii 
10,000,000 metres, measured at the temperature of 32^ Fahr. 
The multiples and divisions of it are decimals, viz. : 1 me- 
tre = 10 decimetres = 100 centimetres = IQOO millimetres 
= 39.3809171 United States inches, or 3.28174 feet. 

Road measure, Myriametre = 10,000 metres. Kilometre 
= 1000 metres. Decametre = 10 metres. Metre = 0.51317 
toise. 



TABLE FOR REDUCING METRES TO INCHES. 
(According to Mr. Hassler** comparisons ; 1 metre = 39.3809171 inches.) 



Metres. 


Inches. 


Metres. 


Inches. 


Metres. 

! 


Inches. 


Metres. 

; 


Inches. 


0.001 


0.039381 


0.026 1.023904 


0.051 


2.008427! 


0.076' 2.992950 


2 


0.078762 


27 1.063285 


52 


2.047808 


77! 3.032331 


3 


0.118143| 


2811.102666 


53 


2.087189! 


78 3.071712 


* 4 


0.157524' 


29 1.142047 


54 


2.126570 


79,3.111093 


5 


0.196905: 


0.030 1.181428 


55 


2.165950' 


0.080 3.150474 


6 


0.236286; 


31 


1.220809 


56 


2.205331! 


8113.189855 


7 


0.275666 


32 


1.260189 


57 


2.244712: 


82 3.229236 


8 


0.315047 


33 


1.299570; 


58 2.284093; 


83 3.208617 


9 


0.354428 


34 


1.338951: 


59 2.323474! 


843.307998 


0.010 


0.393809' 


35 


1.378332' 


0.060' 2.362855' 


85 3.347379 


11 


0.433190; 


30 1.417713: 


61 2.402236 


86' 3.386759 


12 


0.472571: 


37 


1.457094, 


6212.441617, 


87 3.426140 


13 


0.511952' 


38 1.496475^ 


63 2.480998: 


883.465521 


14 


0.551333; 


39 1.535856. 


64 


2.520379! 


89 3.504902 


15 


0.590714; 


0.040 1.575237: 


65 2.559760, 


0.090 3.544282 


16 


0.630095' 


41 


1.614618' 


66' 2.599141! 


91! 3.583663 


17 


0.669476' 


42 


1.653999' 


67 2.638522 


92 3.623044 


18 


0.708855' 


43 1. 6933791 


68| 2.677903, 


93 3.662425 


19 


0.748237 


44 1.732760| 


69, 2.717283 


94 3.701806 


0.020 


0.787018 


45 


1.772141' 


0.070 2.756064 


95 3.741187 


21 


0.826999 


46 1.811522! 


71 2.796045! 


96 3.780568 


22 


0.866380 


47 1.850903; 


72 2.835426 


97 3.819949 


23 


0.905761 


48! 1.890284 


73 2.874807, 


98 3.859330 


24 


t).945142 


49 1.929665 


7412.914188 


99 3.898711 


25 


0.984593 


0.050J 1.969046 


75 2.953569; 

1 i 


0.100 3.938092 

i 



QuEfTd — ^What are the multiples and divisiobB of it? Repeat the table 
of road meastire 



80 ' 07 THE SENOHINATION OF NDHBfcBS. 

Austrian, 1 foot = 12.448 U. S. incLes = 1.03737 foo^ 
Sllir^Jlf'"''^ 12.361 '■ " =1.0300 " 
Swedish, 1 foot = 11.690 " " = 0.974145 « 

f 1 foot = 11.034 " " = 0.9195 '• 
Spomsh, ) league (royal) = 25000 Span. ft. = 4^ miles 1 £ 

( " {coimnon)= 19800 " =3^ " j| 



89. Square meaauTO is used for measuring 'nil kinds of 
eupeifioies, sifch as land, paving, Hooring, plastering, and 
every thing which has length and breadth. 
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FRENCH 8UFERFTCIAI. MEASURE, C 

1 square inch = 1.1364 U. S. square inches. 

1 arpent (Paris) = 100 square perches, (Paris,) or 900 square 

toises =: 4088 square yards, or Jtha of an acre, nearly. 
1 arpent (woodland) = 100 square perches (royal) =^ 6108 

square yards, or 1 acre, 1 rood, 1 peicn. 

Qdkst. — 39. For what ia sqaRre measure used? Repeat the table. 
Wliat 19 the old f^nch system of square measuni t 
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St 



NEW SYSTEM. 



1 are 
10 ares 



100 square metres = 119.665 square yards. 
1 decare. 10 decares = 1 hecatare. 



CUBIC OR SOLID MEASURE. 

30. Forty cubic feet of round timber, or 50 solid feet of 
square timber, make 1 ton. A cord of wood is a pile 4 feet 
Jiigh, 4 feet wide, and 8 feet long, and consequently contains 
128 solid feet. A cord foot is one foot in length of the pile 
which makes a cord. It contains 16 solid feet. 



TABLE. 



Cubic inches. 


Cabic feet. 


Cubic yards. 


Cubic rods. 


Cubic 
furlongs. 


Cub. 
mile. 

S,mi. 


S.in. 


S.ft. 


S. yd. * 


S.rd. 


«./«r. 


• 1728 

46656 

7762392 

496793088000 

25435S06 1056000 


27 

4492 i 

287496000 

147197952000 


= 1 

1665 

10648000 

5451776000 


= 1 

64000 

|32768000 


= 1 
512 


= 1 



FRENCH SOLID MEASURE. 



- cubic foot = 2093.470 cubic inches of the U. States. 

1 cubic decimetre = 61.074664 " " " 

r store = 1 cubic metre = 61074.664 cubic inches = 35.375 
cubic feet = 1.309 cubic yards. 



LIQUID MEASURE OF THE UNITED STATES. 

31. The standard gallon of the United States is the wine 
gallon, which measures 231 cubic inches, and contains, as 



Quest. — What the new system ? 30. How much timber makes a ton f 
(Vhat is a cord of wood ? How many solid feet does it contain ? What 
« a cord foot ? How many solid feet does it contain ? Repeat the table of 
eotMC or solid measure. Repeat the table of French solid measure. 31 
What is the standard gallon of the United States? 



S8 
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determined by Mr. Hassler, 8.3388822 pounds avoirdupois 
of distilled water. 



TABLE. 



Cnbic inches. 


GUIs. 


Pints. 


Qaarts. 


Gallon. 


S, in. 


gi. 


pt. 


gt. 


gal. 


28} 
57| 
231 


= 1 

4 

8 

32 


= 1 

2 

8 


= 1 
4 


— I 



DRY MEASURE. 



32. The standard bushel of the United States is the Wtn 
cAtff^^r bushel, which measures 2150.4 cubic inches, and con 
tains 77.627413 pounds avoirdupois of distilled water. 



TABLE. 



Cubic inches. 


Pints. 


Quarts. 


Gallons. 


Peclcs. 


Bushels. 


5. in. 


pt. 


gt. 


gal. 


pk. 


bu. 


33| 


= 1 










67i 


2 


= 1 








268f 


8 


4 


= 1 






637| 


16 


8 


2 


— 1 




2150f 


64 


32 


8 


4 


— 1 



FOREIGN MEASURES. 

33. The British imperial gallon contains 10 pounds avoirdu- 
pois of distilled water weighed in air, and measures 277.274 
cubic inches. The same measure is now used for liquids as 
for dry articles which are not measured J)y heaped measure. 

QuFBT. — Repeat the table of liquid measure. 32. What is the standard 
boriiel of the United States? How many cubic. inches does it contain? 
Repeat the table of dry measure. 33. What is the standard of the BriUsh 
imperia gallon? 
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For the latter, the bushel is heaped in the farm of a cone, not 
less than 6 inches high, the base being 9j inches. 

French, 1 litre = 1 cnbic decimetre z= 61.074 U. S. cubic 
inches = 1.057 U. S. quarts, wine measure = 
1.761 imperial pints of Great Britain. 
1 boiaseau — 13 litres = 793.364 cubic inches = 

3.4349 gallons. 
1 pinte = 0.931 litre = 56.817 cubic inches = 
0.98397 quarts. 
Spanish, 1 wine arroba = 4.2455 gallons. 

1 fanega (com measuie) = 1.593 bushels. 



EMOLISH ALE AND BEER MEASURE. 



34. The following is the English beer measure. By it 
all malt liquors and water are measured. 



Cable iBclm. 
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«.f,. 
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^i- 
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Jl'- 
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^.. 


B. 


tun. 


34. 659 J 
69.318! 
277.274 
2495.166 
1990.933 
0981.864 
14973.796 
I»g63.728 
29945.593 
51)891.184 


2 
B 
73 
144 
288 
432 
576 
864 
1738 


— 1 

4 
36 
72 
144 
216 
S88 
433 
864 


~9 

18 

54 

73 
108 
216 


2 
4 
6 
8 
13 


• 

=1 

■ s 

3 

4 

5 
13 


3 

6 


=1 

I' 

4 


3' 


~2 


^1 



Qimr^-WIiat to heaped measure T What ib tho French meaoi 
34. 'n^ot ia meamrod hy Bngiiah beer mcuureT Repeat the table 
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ENSLISH WINi: MEASUEE. 



36. The following is the English wine measure. All tlM 
deoominatioiiB of it &ie not generally used in this country. 
By this measure all wines, bisndy, rum, and distilled liquon 
are bought and sold. 
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IN OR ORY MEASURE. 

36. Dry measure is used for all dry commodities, such as 
wheat, barley, beans, coal, oysters, &c. The following is 
the English table, all the denominations of which are not in 
general use in this country. The standard bushel is a cyl- 
inder 18.789 inches in the interior diameter, and 8 inches in 
depth, and consequently contains 2218.192 cubic inches. 

Quest. — 35. What liquidn are mBaanied by wine measuTBT Repeat the 
table. 36. What BiticlBi an measured by com measurel What is tba 
itandaid btuhel 7 Hovr manj cobio inchea dae* it contain I 
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OLD AND NEW ENOLISH COAL HEASURG. 

87. By act of Parliament passed in 1831, all coals sold 
within 25 miles of the Post Office in London, are to be sold 
hf weight. One sack weighs 2 cwt. or 224 Iba. ; consequently, 
10 sacks^ make I ton. Twelve sacks make a London chal- 
dron of 36 bushels, while it takes 79^ bushels to make a 
Newcastle chaldron, as shown by the table. 
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MEASURE OF TIME. 



Thirds. 


Seconds. 


Minutes. 


Hours. 


Days. 


Weeks. 
vk. 


Months. 


Tear. 


airds. 


»ee. 


m. 


kr. 


da. 


nto. 


irr. 


60 


— 1 
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38. The whole days only are reckoned. The odd six 
hours, by accumulating for 4 years, make one day, so that 
every fourth year contains 366 days. This' is called the 
Bissextile, or Leap year. The' leap years may always be 
known by this, that the numbers which express them are 
exactly divisible by 4. Thus, 1840, 1844, 1848, &c., are 
all leap years. 

Although the year is reckoned at 365da. 6Ar., it Is in fact 
but 365c2a. 5hr. 48m. 4Ssec,, and the difference by acumula- 
ting for 100 years makes about 1 day, so that the centennial 
years, though divisible by 4, are not leap years. * 

The year is also divided into 12 calendar months, which 
contain an unequal number of days. 

Minus* ^o of Doffg. 

1 month January - - - 31 

~ - - 28 

. 31 

. 30 

- 31 

- 30 
. 31 

- 31 
. 30 

- 31 

- 30 
> 31 

Total 365 

mmmmmmm i i ■ ■ .. ■ ■ y 

QusflT« — 38. Repeat the table of time. What is the length of a year) 
What ii done with the quarter of a day? How do you detotmine tho 
leap yean? What yean that are diviaihle by four are not leap yean^ 
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September - 
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11 
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November - 
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December - 
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The additional day, when it occurs, is added to the manlh 
of Febniary, so that this month has 29 days in the Leap 
^ar. 

Thirty days hath September, 

April, June, and November; 

All the rest have thirty-one, 

Excepting February, twenty-eight alone. 

But Leap year coming once in four, 

Febmary then han one day more. 



TABLE, SROWIMO THE NDHBER OF DATS FXOK ANT DAV OF 
ONE MONTH TO THE SAME DAY OF ANT OTHEK MONTH IN 
THE SAMS TEAR. 
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39. The months counted from any day of, are arranged in 
the left hand vertical colunm ; those comited to the same day, 
are in the upper horizontal line : the days between these 
periods are found in the angle of intersection, in the same 
way as in a common table of multiplication. If the end of 
February be included between the two points of time, a day 
most be added in leap years. Suppose, for example, it were 

Qnivr. — 38. Wb&larBlheedeudarmouthal How many dafa doei eaofa 
contunl What k done with the odd day in leap year? Repeat the rene 
nhioh iudcaUa the number of iaja in each month of tb« year. 39. What 
ii tha olqeot of thic tahlel 
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required to know the number of days from the fourth of March 
to the fifteenth of August. In the left hand vertical columa 
find March, and then referring to the intersection of a hori- 
zontal line drawn from March, with the column under August, 
'we find 153, which is the number of days from the fourth 
{or any other) day of March to the fourth {or same) day of 
August ; but as we want the time to the fifteenth of August, 
11 days {the difference between 4 and 15) must be added to 
153, which shows that 164 is the number of days between 
the fourtK of March and the fifteenth of August. 

Again, required the number of days betweeti the tenth of 
October and the third of June, in the following year. Oppo- 
site to October and under June, we find 243, which is the 
number of days from the tenth of October to the tenth of June ; . 
but as we sought the time to the third only, which is 7 days 
earlier, we must deduct 7 from 243, leaving 236, the numbei 
of days required ; and so of others. 

DIVISION OF THE CIRCLE MEASURE OT TIME. 



The geographical division of any line drawn round the cir- 
cuDiferenee of the Earth. 


Diurnal motion of the 
Earth reduced to 
.time. 


60 seconds, 1 minute - - - - - 
60 minutes, 1 degree - - . - 
15 degrees, ^ sign of the zodiac - 
30 degrees, 1 sign pf the zodiac - - - 
90 degrees, 1, quadrant - - - - 
4 quadrants, or 360 degrees, 1 great circle - 


= 4 seconds. 
= 4 minutes, 
== 1 hour. 
= 2 hours. 
= 6 hours. 
= 24 hours. 



40. Every circle is supposed to be divided into 360 equal 
parts called degrees, each degree into 60 equal parts called 
minutes, and each minute into 60 equal parts called seconds. 
For astronomical purposes, the circumference of the circle is 
also supposed to be divided into 12 equal parts, each of which 

Quest.: — How do you find the number of days from the fourth of March 
to the fifteenth of August? What is the number of days from the tenth of 
October to the third of June? Also the same in a leap year? 40. How 
IB any circle supposed to be divided ? What is a sign, or sign of the zodiac f 
Repeat the table. 
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is called a sign. The characters which mark these divisions 
ar« IS follows : 

c 8 o / // 

circumference, sign, degree, minutes, seconds. 



TABLE or PARTICULARS. 



41. For various things 

12 things make 

12 dozen - - - - 
12 gross, or 144 dozen - 

ALSO, 

20 things make 

112 pounds - - - - 
24 sheets of paper - 
20 quires - - - - 
2 reams - - - - 



1 dozen. 

1 gross. 

1 great gross. 

1 score. 

1 quintal of £sh. 

1 quire. 

1 ream. 

1 bundle. 



BOOKS. 

A sli et folded in two leaves is called a folio. 

folded in four leaves - a quarto, or 4to. 

folded in eight leaves - an octavo, or 8v6. 
folded in twelve leaves - a duodecimo, or 12mo 
** folded in eighteen leaves - an 18mo. 



Ck 



(I 



<c 



DIMENSIONS OF 


DRAWING PAPER. 

• 






Demy, 


1 ft. 


7| in. by 1 ft. 


3iin. 




Medium, 


1ft. 


10 in. by 1 ft. 


6 in. 




Royal, 


2 ft. 


in. by 1 ft. 


7 in. 




Super Royal, 


2 ft. 


3 in. by 1 ft. 


7 in. 




Imperial, 


2 ft. 


5 in. by 1 ft. 


91 in. 




Elephant, 


2 ft. 


3J in. by 1 ft. 


101 in. 




Columbia, 


2 ft. 


'9} in. by 1 ft. 


11 in. 




Atlas, 


2 ft. 


9 in. by 2 ft 


2 in. 




Double Elephant, 


3 ft. 


4 in. by 2 ft. 


2 in. 




Antiquarian, 


4 ft. 


4 in. by 2 ft. 


7 in. 





Quest. — 41. Repeat the table of particulars. Also for boolss. What are 
the dimensions of drawing paper? 
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REMARKS ON THE FORMATION OF NUMBERS. 

42. We have seen (Art. 10) that When figures are written 
by the side of each other, thus, 

8562041304723 
the language implies that the unit in each place is equal 
to ten units of the place next to the right ; or that ten units 
of any one place make one unit of the place next to the left. 

43. When figures are written thus, 

jB s, d. far. 
4 17 10 3 

the language implies, that four units of the lowest denomina- 
tion make one of the second ; twelve of the second, one of the 
third ; and twenty of the third, one of the fourth. 

44. When figures ate written thus, 

T, cwt. qr. lb, oz. dr. 
27 17 2 27 11 10 

the language implies, that 1 6 units of the lowest denomination 

make one of the second ; 16 of the second, one of the third ; 

28 of the third make one of the fourth ; four of the fourth, one 

of the fifth ; and 20 of the fifth, one of the sixth. 

All the other denominate numbers are formed on the same 

principle ; and in all of them we pass from a lower to the next 

higher denomination by considering how many units of the 

one make one unit of the o^er. 

45. In our written language, each of its elementary letters 
has a particular signification, which must be learned as a first 
step. We next learn to place these letters in the form of 
words, and tjien what may be done by using these words in 
connection with each other. 

QuE8T.^-42. When figures are written by the side of each other, what 
does the language imply? 43. When figures are written with the mark 
£ 8. d. far. placed over them, what does that language imply? 44. When 
figures are written with 71 ctot qr. lb. oz. dr. placed over them, what re- 
lation exists between the orders of their units? How do we always pass 
fimn one denomination of denominate numbera to another? 45. How do 
wo leam a common language? 
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So in figures : we first learn what each figure expresses by 
itself, and then what it is made to express in all the various 
ways in which it may be written. We thus learn the lan- 
guage of figures. 

46. Let us give a few examples of the changes which are 
produced in the signification, by changing the places of let- 
ters and figures. 

In common language, was^ is a known word. 

But the same letters also give saw, an instrument. 
Also, 375 expresses, three hundred and seventy-five ; 

but 573 expresses, five hundred and seventy-three. 

It may be .well to observe that the same letter has the same 
name, and generally represents the same sound wherever 
it may fall in a word. So, likewise, the same figure always 
expresses the same number of units, wherever it may be 
placed. Thus, in the example above : in the first number, 
5 expresses Jive units of the first order, and 3, three imits 
of the third. In the second number, 5 expresses ^ve units of 
the third order, and 3, three units of the first order. The 
value of the unit, however, always depends on the place of 
the figure. 



OF REDUCTION. 

47. Reduction is changing the denomination of a. number 
from one unit to another, without altering the value of the 
number. Thus, if we have 2 tens, and wish to reduce them 
to the denomination of units of the first order, we multiply by 
10, or add one ; this gives 20 units of the first order, which 
are equal to 2 tens. 

QuEffTd — ^How must we learn the language of figures? 46. Give some 
examples of the changes in signification which are produced by altering the 
places of letters and figures. Has the same letter always the same name 
and soond ? Has the same figure always the same name ? Does it always 
ezpreas the same number of units? Does the value of the unit expressed 
remain the same? On what does it depend? 47. What is reduction? 
How are tens reduced to units of the first order? 



42 OF REDUCTION. 

If, on the contrary, we wish to reduce 300 to units of the 
second order, we divide by 10, and the quotient is 30 units 
of. the second order, w4iich are equal to 300. Had we wished 
to reduce to units of the third order, we should have divided 
by 100, giving 3 for the quotient: hence, reduction of de- 
nominate numbers is divided into two parts ; 

1st. To reduce a number from a higher denomination to s 
lower; and 

2d. -To reduce a number from a lower denomination to a 
higher. 

The first reduction is effected by beginning with the number 
in the highest denomination. Multiply this number by the value 
of its unit expressed in units of the next lower denomination, and 
add to the product the number in that denomination. Proceed 
in the same manner throus(h all the denominations to the lowest. 

The second reduction is effected thus : Divide the given 
number by so many as make one of the denomination next 
higher; set aside the remainder, if any, and proceed in the same 
manner through all the denominations to the highest. 

Thus, in the first, if we wish to reduce 

£ s. d. 
3 14 4 

to pence, we first multiply the £3 by 20, which gives 60 
shillings. We then add 14, making 74 shillings. We next 
multiply by 12, and the product is 888 pence. To this we 
add 4d., and we have 892 pence, which are of the same 
value as £3 I4s. 4d, 

If, on the contrary, we wished to change 892 pence to 
pounds, shillings, and pence, we should first divide by 12 : 
the quotient is 74 shillings, and 4c?. over. We again divide 
by 20, and the quotient is £3, and 14*. over: hence, the re- 
sult is JS^ 14*. 4d,, which is equal to 892 pence. 

Quest. — How will you reduce units of the first order to those of the sec- 
ond? How to those of the third? To those of the fourth? Into how 
many parts is reduction of denominate numbers divided? How do you 
eflfect the first reduction? How do you efiect the second? 
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The reductions, in all the denominate numbers, are made 
in the same manner. 



EXAMPLES. 



I. In £5 5s., how many 
shillings, pence, and far- 
things.'? 

£ s. 

5 5 

20 

105 shillings. 
12 



1260 pence. 
4 



5040 



In 5040 farthings, how 
many pence, shillings, and 
pounds? 

4)5040 farthings. 
J 12)1260 pence. 
2|0)10|5 shillings. 
£5 5^ . 

In this example, the reduc- 
tion is from a less to a greater 
unit. 



Here the reduction is from 
a greater to a less unit. 

2. In 55 guineas, 'how many shillings, pence, and far- 
things? "~ 

3. Reduce J£54 lis, 9}d, to farthings. 

4. Reduce £77 11^. lO^d. to halfpence 

5. Reduce J£94 14*. Sd. to pence. 

6. Reduce j£47 14*. 4df. to twopences. 

7. Reduce JS34 11*. 9d. to threepences, and to pence. 

8. In £108 11*. 6df., how many sixpences? 

9. How many crowns, half-crowns, shillings, sixpences, 
pence, and farthings are there in £54 ? 

10. Reduce £74 13*. 9d, into shillings, threepences, and 
farthings. 

11. In 11520 farthings, how many pence, shillings, and 
pounds ? 

12. In 17880 pence," how many pounds ? 

13. Reduce 100000 farthings into guineas. 

14. In 50400 halfpence, how many pounds ? 

15. In 12050 shillings, how many crowns and pounds ? 

16. Reduce 311040 pence into shillings, crowns, and 
pounds. 



44 OF REDUCTION. 

17. Reduce 17lb. 5oz, troy weight to grainn. 

18. Reduce 6720 grains to ounces. 

19. In 14 ingots, or bars of silver, each weighing 27o9, 
lOpwt,, how many grains ? How many in one ? 

20. How many grains of silver in 4lb. 6oz. I2pwt. apd 
7gr.1 

21. How many pounds, ounces, pennyweights, and grains 
of gold in 704121 grains ? 

22. How many of each denomination in 351262 grains?, 

23. In 25117, apothecaries weight, how many ounces, drams, 
scruples, and grains ? 

24. In 907920 grains, how many ounces and pounds ? 

25. In 151tt Ij 13 l3 2^., how many grains? 

26. In 174947 grains, how many pounds ? 

27. In 16ftj lOj 13 143 7gr., how many grains? 

28. In 12 tons, avoirdupois weight, how many pounds? 

29. In 313601b. of iron, how many tons ? 

30. In 375cw;^. 2921b, of copper, hq,w many pounds ? 

31. Reduce 740900oz, into cwts, and tons. 

32. In 9T. 19ruj^ 3qr. 27lb, 14oz,y how many ounces? 

33. In 14478406o;zr., how many tons, cwt., qrs., lb., oz,^ 
and drs, ? • 

34. In 314 yards of cloth, how many nails ? 

35. In 576 French ells, how many yards ? 

36. Reduce 97yds. 3qrs^ to English ells. 

37. In 57 pieces of cloth, each 35 ells Flemish, how many 
ells English and nails ? 

38. In 14 bales of cloth, each 17'pieces, each piece 56 
ells Flemish, how many yards, ells English, and ells French X 

39. In 471 miles, long measure, how many furlongs and 
poles ? 

40. In 123200 yards, how many miles ? 

41. In 50 miles, how many yards, feet, inches, and barley- 
corns? 

42. Reduce 37mi. 7/wr. 37rdf. 6yd. 5ft. to feet. 

43. How many barleycorns will reach round the earth, 
each degree being 69^ miles? and how many quarters of 
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barley are contained in such a number of barleycorns, ad- 
mitting 7922 barleycorns to fill a pint? 

44. In 17 A. \R, 14P., land measure, how many perches ? 

45. In 17280 perches, how many acres ? 

46. In 50-4. 3ii. lOP. 9*^. yd, 789sq.ft.f how many squaro 
feet ? 

47. In 175 square chains, how many square rods ? 

48. In 14976 perches, or square rods, how many acres? 

49. In 83789263P., how many square miles ? 

50.- In 28 tons of round timber, how many solid inches ^ 

51. In 155 cords of wood, how many solid feet? 

52. In 17 cords of wood, how many solid inches ? 

53. In 56320 solid feet, how many cords ? 

54. Reduce 349938 cord feet to cords. 

55. In 32hhds,, wine measure, how many quarts ? 

56. In 3276 gallons, how many tuns ? 

57. In 75hhds., how many pints ? 

58. In 77 hhds, of brandy, how many half-ankers ? 

59. In lOtuns 2hhds. I8gals. of wine, how many gills? 

60. In 98 hogsheads of ale, how many pints ? 

61. In 38 butts of porter, how many pints ? 

62. In 516 barrels of beer, how many half-pints ? 

63. How many gallons'of beer are contained in 50 barrels ? 

64. In 44 quarters of com, how many pecks ? 

65. .In 30720 quarts, how many lasts ? 

66. How many sacks in 103 London chaldrons and 12 
bushels of coal ? 

67. How many seconds in a year of 365dfa. 6hr, ? 

68. How many seconds in 6 years of 365da. 23hr. 57nL 
39se€. each? 

69. In 7569520118 seconds, how many years of 365 da 
each? 

70. In 5927040 minutes, how many weeks ? 
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48. The Slim of two or more numbers^ is a number wkkk 
contains cts many units, and no more, as are found in all ike 
numbers added; and 

Addition is the process of finding the sum or sum total 
of two or more numbers. 

If 3 be added to 5 their sum will be 8, and the unit of the 
number 8 will be the same as the unit of the numbers 3 and 5. 
The numbers 3 and 5, which are thus added, must have die 
same unit ; for, if 3 denoted tens, and 5 expressed units of 
the first order, their sum would neither be 8 tens nor 8 sim- 
ple units. So if 3 expressed yards, and 5 feet, their sum 
would neither be 8 yards nor 8 feet. 

49. Small numbers may be added mentally ; but it is not 
convenient to add large numbers without first writing them 
down. How are they to be written ? 

If we place one above the other, units 
of the same kind will fall in the same ver- 
tical line, and the units of the same order 
will fall directly under each otlver in. the 
sum. 

Again, let it be required to add together 324 and 635. 
* In the first number there are 4 units, 2 
tens, and 3 hundreds. In the second, 5 
units, 3 tens, and 6 hundreds. Let the fig- 
ures of each order of imits be placed under 
those of the same order, and added : their 
sum will be 9 units, 5 tens, and 9 hundreds, 
or nine hundred and fifty-nine. 

Quest. — 48. What is the sum of two or more Dmnbers { What b 
addition { What nmubers can be blended into one sum I 49. How maj 
■mall nomben be added ! How are numbers writteQ down for addition! 



OPERATION. 

3 

Sum 8 



OPERATION. 

hi 

324 
635 

Sum 959 
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50. Add together the numbers 894 and 637. 
Write the numbers thus - - - - - 

And draw a line beneath them ... 
sum of the column of units - - - - 
sum of the column of tens - - - - 

Bum of the column of hundreds - - - 

Sum total 



OPERATION. 

894 
637 



' 11 
12 

14 
1561 

T' 



In this example, the sum of the imits is 11, which cannot 
be expressed by a single figure? But 11 units are equal to 
1 ten and 1 unit ; therefore, we set down 1 in the place of 
units, and 1 in the place of tens. The sum of the tens is 12« 
But 12 tens are equal to 1 hundred, and 2 tpns ; so that 1 is 
set down in the hundred's place, and 2 in the ten's place. 
The sum of the hundreds is 14. The 14 hundreds are equal 
to 1 thousand, and 4 hundreds ; so that 4 is set down in the 
place of hundreds, and 1 in the place of thousands. The 
sum of these numbers, 1531, is the sum sought. 

The example may be done in another way, thus : 
Having set down the numbers, as before, 
we say, 7 and 4 are 11 : we set down 1 
m the units place, and write the 1 ten 
under the 3 in the column of tens. We 
then say, 1 to 3 is four, and 9 are 13. We 
set down the 3 in the tens place, and write 
the 1 hundred under the 6 in the column of hundreds. We 
then add the 1, 6, and 8 together, for the hundreds, and find 
the entire sum 1531, as before. 

When the sum in any one of the denominations exceeds 
10, or an exact number of tens, the excess must be written 
down, and a number equal to the number of tens added to the 
next higher denomination. This is called carrying to the 
next column or higher denomination. The number to be car- 



OPERATION. 

894 

637 
11 » 

1531 



QuE8T^->50. What is the sum of the units? What of the tens? What 
of the hundreds? What the entire sum? 
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ried may be written under that column or remembered And 
added in the mind. 



61. What is the^um of the numbers 375, 6321, and 598? 

In this example, the small figure placed 
under the 4, shows how many are to be 
carried from the first denomination to the 
second, and the small figure under the 9, 
how m^ny are to be carried from tUe sec- 
ond to ike third. In like manner, in the 
examples below, the small figure under each column shows 
how many are to be carried to the next higher denominatioii. 
Beginners had better set down the numbers to be carried as 
in the examples. ^ 



OPERATION. 

375 

6321 

598 

7294 
11 



(2.) 
96972 
3741 
9299 


(3.) 
9841672 
793139 

888923 


(4.) 
81325 

6784 

2130 


Sum 110012 

3231 


Sum 11523734 

221111 


Sum 90239 

1110 



52. Let it be required to find the sum of JS14 7^. Sd. 3/ar., 
and £6 IBs. 9d, 2far. 

We write down the numbers, as before, so that units of 
the same value shall fall under each other. Beginning with 
the lowest denomination, we find the 
sum to be 5 farthings. But as 4 far- 
things make a penny, we set down 
the 1 farthing over, and carry 1 to 
the column of pence. The sum of 
the pence then becomes 18, which 
make 1 shilling and 6 over. Set down the 6, and carry 1 to 
the column of shillings, the sum of which becomes 26 ; that 
is, 1 pound and 6 shillings. Setting down the 6 shillings and 



OPERATION. 

£ s. d, far. 
14 7 8 3 
6 18 9 2 

21 6 6 1 



QuEffTd — ^How may the units to be carried be disposed of? 51. How 
will you remember how many are to be carried from one column to an 
other? 52. Elxplain the manner of adding pounds, shillings, and poBoe^ 
and of paflsing from one denominatioii to another. 
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canyii^ 1 to the colunm of pounds, we find the entire sum to 
be J&21 6s. ed. Ifar. 

53. Hence, for the addition of all numbers, 

Write down the numhers so that units of the same denomi- 
nation shodl fall in the earns column^ and draw a line beneath 
them. 

Add up the units of the lowest denomination^ and divide their 
sum by so many as make one of the denomination next higher. 
Set down the remainder and carry the quotient to the next higher 
denomination, and proceed in the same manner through all the 
denominations to the last. 



PROOF OP ADDITION. 

64. The proof of an arithmetical operation is a second 
operation, by means of which the first is shown to be correct. 

Addition may be proved by adding all the columns down- 
ward. It may also be proved by dividing the numbers to be 
added into two parts, adding each of the parts separately, and 
then adding their sums. If the last sum is the same as that 
of all the numbers first found, the work may be considered 
right. 





EXAMPLES. 




182796 


182796 


32160 


143274 


143274 


47047 


32160 
47047 


Partial sums 326070 


79207 


Sran 405277 


326070 1st partial 
79207 2d *« 


sum. 


y 


Proof 405277 





Quest. — 53. What is the general rule for addition? 54. What is the 
proof of an arithmetical operation? What is the first methiud of proving 
addition? What the second? 

8 
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Sums total 
Partial sums 



0) 

34578 -1 

"3750 
87 

328 
17 

327 



4509 



(2.) 

22345 -1 

67890 

'8752 

340 

350 

78 



Proofs 39087 



77410 -^ 
99755 



(3.) 
23456 -1 

78901 
23456 
78901 
23456 
78901 



* ^ 



•I 



283615 
307071 



J 



(4.) 


(5.) 


(6.) 


672981043 


1278976 


8416785413 


67126459 " 


7654301 


6915123460 


39412767 


876120 


31810213 


7891234 


723456 


7367985 


109126 


31309 


654321 


84172 


4871 


37853 


72120 


978 


2685 



7. Add together six tens, fourteen hundreds, seven thMt* 
sands, nine ten thousands, forty-five millions, and six thou- 
sand seven hundred and fifty-one. 

8. What is the sum of six hundreds, eight units of the fifth 
order, thirteen of the sixth, twenty of the second, forty of the 
third, and two billions, three millions, four trillions, two hun- 
dred and twenty-one thousand seven hundred and fifty-five ? 

9. What is the sum of eight hundred units of the first or- 
der, sixty of the second, one thousand of the third, ninety-nine 
of the fourth, one hundred of the fifth, six trillions, one bil- 
lion, forty-nine thousand eleven hundred and sixty-one ? 

10. What is the sum of three hundred and forty units of 
the third order, seven thousand six hundred and fifty of the 
fourth, three millions of the second, and six trillions seven 
hundred and ninety-nine of the first ? 

1 1 . Collect together into one sum, two hundred and seven- 
ty-eight millions four thousand six hundred and sixty-nine ; 
leventy-six billions four hundred and fifty-eight millions four 



ADDITION. 51 

hundred and seventy-five thousand five hundred and two ; dhy 
billions three hundred millions ; four hundred and seventy- 
two millions four thousand Bve hundred and fifty-five ; nine 
millions seven hundred thousand three hundred and two; 
twelve millions three hundred thousand four hundred and 
8ixty-one ; two hundred millions four hundred thousand and 
four; eight hundred millions seven hundred and forty-nine 
thousand seven hundred and ninety-nine ; two hundred and 
six millions four hundred and forty thousand and thirty-four. 

12. Find the sum total of Sive hillions six hundred- and 
forty-nine millions three hundred and seven thousand and 
sixty; nine hundred and forty millions three hundred and 
seventy-four thousand sfx hundred and eighty-one ; nine bil- 
lions eight hundred and seventy. six millions five hundred and 
forty-three thousand two hundred and ten ; one hundred and 
twenty-three millions four hundred and fifty-six thousand 
seven hundred eighty-nine ; five billions three hundred mil- 
lions seven hundred and seventy-seven thousand seven hun- 
dred and seven. 

13. Add together seven hundred and four billions three 
hundred and sixty-millions five hundred and thirteen thousand 
and forty-two ; sixty-four billions seven hundred and ninety- 
three .millions six hundred and twenty-nine thousand five 
hundred and forty-eight ; six hundred and ninety-nine billions 
six hundred and ninety-nine millions eight hundred and sixty- 
five thousand seven hundred and seventy-five. 

14. Collect together and find the sum of fifty-eight billions 
nine hundred and eighty-two millions four hundred and eighty- 
seven thousand six hundred and fifty-four; seven hundred 
and forty billions three hundred and fifly millions five hun- 
dred and forty thousand seven hundred and sixty ; four hun- 
dred and twenty-five billions seven hundred and three millions 
four hundred and two thousand six hundred and three ; thirty- 
four billions twenty millions forty thousand and twenty ; five 
hundred and sixty billions eight hundred millions seven hun- 
dred thousand and four hundred 



62 ADDITION. 

(15.) (16.) (17.) (18.) 

$87,046 8950,60 $109,049 $8704,067 

21,846 107,27 ^91,027 7504,61 



19. What is the sum of 6 eagles 15 dollars 75 cents 5 mills, 
-f 4 eagles 100 dollars 30 cents 8 mills, -f 607 dollars & cents 
1 mill, + 407 eagles 604 dollars 89 cents. 9 mills? 

20. What is the sum of 47 eagles 207 dollars 51 cents 
8 mills, + 4 eagles 49 dollars 1 cent 1 mill, + 1000 eagles 
40009 dollars 16 cents 9 mills, + 691 eagles 9791 dollars 
14 cents 2 mills ? 



(21.) 


(22.) 


(23.) 


(24.) 


£, s. d. 


£ s, d! 


£ s. d. 


£ s, d. 


149 14 7^ 


14 11 3J 


14 19 4^ 


14 10 4| 


37 11 9f 


19 18 10 


17 11 10 


77 18 3 


64 14 7 


77 11 3^ 


39 18 11^ 


14 13 9^ 


104 19 11^ 


49 14 7 


19 14 9 


67 12 4| 


64 13 10 


16 18 4J 


19 15 11} 


9 11 10 


174 19 llf 


17 15 10 


18 19 10 


18 10 5 


47 14 101^ 


1 14 9J 


77 19 11} 


17 19 4 


39 15 llj 


6 18 lOf 


14 11 10} 


19 10 4 


(25.) 


(26.) 


. (27.) 


(28..) 


lb. oz. pwt. 


oz, pwt, gr. 


lb, oz,pwt. 


oz.pwt,gf. 


174 11 19 


174 19 23 


71 11 19 


74 19 23 


74 10 13 


714 11 14 


64 8 14 


64 14 17 


944 9 14 


714 18 


77 


74 19 11 


74 11 19 


74 1 22 


14 3 11 


66 13 9 


944 10 13 


948 2 21 


64 2 9 


74 14 11 


74 11 3 


74 1 12 ' 


74 1 14 


14 10 3 


14 9 4 


715 2 14 


77 2 13 


19 11 14 


77 10 11 


714 18 16 


19 2 14 


17 10 13 
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& 


(29.) 
47 11 


3 

7 


(30.) 
5 3 3 

149 7- 2 


(31.) 

3 3 gr. 
749 2 19 


(32.) 

ft 5 

84 11 


3 

7 


94 10 


6 


714 


3 


607 


1 18 


74 10 

ft 


6 


74 10 


4 


619 


2 1 


714 


2 17 


37 5 


4 


75 9 


3 


74 


6 2 


400 





19 4 


3 


69 


2 


169 


5 2 


74 


1 13 


74 1 


2 


57 1 


2 


74 


1 2 


715 


2 14 


79 2 


6 


18 2 


1 


777 


6 1 


64 


1 18 


19 2 


4 


74 1 


2 


948 


5 2 


174 


2 19 


74 9 


5 



(33.) 




(34.) 


(35.) 


(36.) 


r. «£?«. 


qr. 


ClO^. 


qr. lb. 


qr. lb. oz. 


lb. oz. dr. 


174 ?9 


3 


174 


3 27 


44 27 15 


17 15 15 


74 14 


2 


714 


2 24 


74 26 14 


27 14 11 


714 13 


1 


149 


1 14 


19 14 13 


16 13 9 


718 16 


2 


719 


2 16 


74 19 14 


74 14 14 


734 15 


2 


407 


1 23 


66 27 13 


70 


714 14 


1 


149 


2 17 


74 19 10 


64 13 10 


70 13 


2 


714 


2 18 


14 18 11 


. 74 14 11 



(37.) (38.) (39.) (40.) 



yd. 


qr. 


na. 


E.E 


. qr. 


na.^ 


E.Fr, 


. qr. 


na. 


E.Fl. 


qr. 


na. 


74 


3 


3 


77 


4 


3 


749 


5 


3 


714 


2 


3 


64 


2 


1 


14 


3 


2 


704 


4 


2 


615 


1 


2 


74 


1 


3 


74 


2 


1 


108 


3 


1 


714 


1 


3 


49 


2 


1 


49 


1 


2 


705 


4 





724 


2 


2 


74 


1 


2 


74 


2 


1 


708 


3 


1 


149 


1 


2 


44 


3 


1 


74 


3 


2 


474 


5 


2 


718 


2 


3 


74 


2 





44 


1 


2 


174 





1 


419 


1 


1 


14 


1 


2 


74 


2 


3 


194 


3 


2 


710 


1 


2 
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(41.) 


(42.) 


(43.) 




(44.J 


1 


L, mi, fur. 


Fur, rd. yd. 


Rd, yd, ft 


Ft, in. 


*mr 


17 2 7 


147 39 5\ 


177 b\ 


2 


174 11 


2 


14 1 6 


614 37 4f 


714 4f 


1 


49 10 


1 


74 1 7 


714 19 3^ 


714 \\ 


2 


74 11 


3 


69 2 4 


674 17 1^ 


615 


1 


64 9 


1 


74 1 


719 27 2| 


714 If 


2 


74 10 


1 


69 2 1 


197 19 1^ 


719 IJ 


1 


64 11 


2 


74 1 2 


714 14 3^ 


437 2f 


1 


74 10 





94 3 


704 19 4^- 


614 1^ 


2 


64 9 


1 



(45.) 
A. R. P. 


( 
A. 


(46.) 
R, 


1 
P. 


(47.; 

j9l, xv. 


1 
P. 


(48.) 
A. R. P. 


77 3 39 


714 


3 


39 


14 3 


39 


174 3 39 


64 2 37 


619 


1 


•18 


74 1 


19 


714 1 27 


74 1 24 


714 


2 


27 


64 2 


14 


618 2 12 


64 2 19 


619 


1 


34 


74 1 


18 


719 1 14 


74 1 18 


719 


2 


37 


47 2 


24 


734 2 11 


64 2 17 


719 


1 


24 


18 1 


14 


715 1 24 


14 1 13 


615 


2 


14 


74 2 


19 


639 2 14 


74 2 11 


74 


1 


18 


34 1 


14 


714 3 24 



(49.) 




(50.) 




( 


51.) 




(52.) 


Tun hhd. 


gal. 


Pun, gal, qt. 


Tierce 


gal. 


qt. 


Gal, qt,pt. 


714 3 


62 


714 83 


3 


74 


41 


3 


14 3 1 


614 2 


61 


615 81 


2 


64 


40 


2 ^ 


74 2 1 


174 1 


39 


714 74 


1 


74 


19 


1 


39' 2 1 


164 2 


47 s 


614 18 


2 


64 


39 


2 


17 1 


274 1 


49 


713 75 





74 


40 


1 


19 2 


175 2 


37 


614 17 


1 


69 


19 


1 


77 1 1 


37a 1 


49 


715 14 


3 


17 


39 


2 


39 3 1 


714 2 


61 


719 28 


2 


18 


41 


1 


14 1 1 
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(53.) 




(54.) 


(55.) 




(56.) 


Bar.fi .^ 


gal. 


Bar. fir. gal. 


Hhd. gal. 


qt. 


Hhd. gal. qt. 


74 3 


8 - 


73 3 7 


714 47 


3 


714 53 3 


14 2 


7 


69 2 6 


614 44 


1 


415 47 9 


16 1 


4 


14 1 7 


374 43 


2 


714 19 1 


17 1 


3 


39 2 2 


157 41 


1 


614 27 1 


29 2 


2 


19 1 6 


719 42 


1 


715 51 2 


17 1 


7 


49 2 6 


374 41 


2 


714 37 2 


41 2 


6 


37 1 4 


174 12 


1 


615 19 1 


37 1 


5 


19 1 2 


19 13 


2 


714 18 2 


(57.) 




(58.) 


(59.) 




(60.) 


L.ch. hu. 


pk. 


W^y^ yr. hu. 


Qr. hu. 


pk. 


Scows. L.ch. hu. 


14 31 


3 


174 3 7 


149 7 


3 


74 20 35 


74 31 


2 


375 1 6 


71| 3 


2 


49 19 33 


64 30 


1 


400 5 


649 1 


3 


64 17 35 


74 27 


2 


371 1 4 


479 2 


1 


74 14 10 


64 19 


2 


634 2 3 


675 1 


3 


39 13 9 


74 31 


1 


719 1 2 


149 2 


1 


47 16 3 


64 11 


1 


149 2 1 


375 1 


2 


19 17 4 


95 10 


2 


375 1 3 


649 1 


3 


37 18 34 


(61.) 




(62.) 


(63.) 




* 

(64.) 


Yr. mo. 


wk 


Mo. wk. da. 


Da. hr. min. 


Hr. min. sec. 


737 12 


3 


64 3 6 


714 23 


59 


647 59 59 


347 11 


2 


74 1 5 


74 14 


54 


137 54 54 


618 10 


1 


34 2 3 


64 21 


55 


375 56 56 


374 9 


2 


74 1 4 


74 13 


53 


714 17 19 


175 3 


1 


63 2 1 


69 12 


14 


615 54 54 


714 12 


3 


74 1 2 


74 12 


19 


714 17 13 


615 10 


1 


64 2 1 


37 11 


17 


613 34 56 


714 3 


1 


74 1 3 . 


.16 12 


19 


624 27 39 






, 









M ADDITION* 

APPLICATIONS. 

1. In 1843, the number of acres of the public lands Bffi 
in the several states and territories was as foUowB:-— In 
Ohio, 13338 acres, Indiana 50545, Illinois 409767, MIf- 
souri 436241, Alabama 178228, Mississippi 34500, Looiat- 
ana 102986, Michigan 12594, Arkansas 47622, Wisconsk 
167746, Iowa 143375, Florida 8318. What was the whole 
number of acres sold in the United States ? 

2. The number of acres of the public lands sold' in 1834 
was 4658218 ; in 1835, 12564478 ; in 1836, 25167833. ThB 
number sold in 4840 was 2236889; in 1841, 1164796; in 
1842, 1129217. How many acres were sold in the first 
three, and how many in the last three years ? 

3. In 1844, the school fund of Connecticut was invested 
as follows : in bonds and mortgages, $1695407,44 ; in bank 
stock, $221700 ; in culti]^ted lands, and buildings, $78367; 
in wild lands, $52493,75 ; in stock in Massachusetts, $210; 
in cash, $3245,58. What was the whole amount of the 
fund r 

4. The salaries of the English cabinet ministers are as 
follows : of the First Lord of the Treasury, £5000 ; of the 
Lord High Chancellor, £14000; of the Lord President of 
the Council, £2000 ; of the Lord Privy Seal, £2000 ; of the 
Secretaries of State for the Home, Foreign, and Colonial 
Departments, £15000 ; of the Chancellor of the Exchequer, 
£5000 ; of the First Lord of the Admiralty, £4500 ; of the 
Paymaster-general, £2500 ; of the President of the Board 
of Control, £2000. Required the sum of the salaries of the 
cabinet. 

5. What was the whole number of pieces coined in the 
United States' mint in 1835, there having been 371534 half- 
eagles, 131402 quarter-eagles, 5352006 half-dollars, 1952000 
quarter-dollars, 1410000 dimes, 2760000 half-dimes, 3878000 
cents, and 141000 half-cents? Required also the value of 
he whole number of coins executed in that year. 

6. The value of the impofts during Mr. Monroe's second 
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administration'was, in 1821,862585724; in 1822,883241541 ; 
in 1823, 877579267; in 1824, 880549007. The raluo of 
the exports in 1821, was 864974382 ; in 1822, 872160281 ; 
in 1823, 874699030 ; in 1824, 875986657. What was the 
amount of imports and the amount of exports in that term ? 

7. What was the population of the British provinces in 
North America in 1834, the population of Lower Canada 
being stated at 549005, of Upper Canada 336461, of Now 
Bninswick 152156, of Nova Scotia and Cape Breton 142548 
of Prince Edward's Island 32292, of Newfoundland 75000? 

8. What was the population of Brazil in 1819, there having 
been of whites 843000 ; of free people of mixed blood, 426000 ; 
of Indians, 259400 ; of free negroes, 159500 ; of negro slaves^ 
1728000 ; of slaves of mixed blood, 202000 ? 

9. The imports into France, in 1826, were valued at 
564728392 francs; in 1827, at 565804228 francs; in 1828, 
607677321 francs; in 1829, 616353397 francs; in 1830, 
638338433 francs; in 1831, 512825551 francs; in 1832, 

/ 652872341 franco; in 1833, 693275752 francs. What was 
the value of the imports for those years ? 

10. The number of emigrants in 1837, from Great Britain 
to British North America, was : from England, 5027 ; from 
Scotland, 2394 ; and from Ireland, 22463. The number to 
the United States the same year was, from England, 31769 ; 
from Scotland, 1 130 ; from Ireland, 33 871. Required the num- 
ber of emigrants to each pl^ce, and the entire number. 

11. The consumption of coiSee in Great Britain is stated 
to be 10500 tons a year ; in the Netherlands and Holland, 
40500 tons ; in Germany and the countries round the Baltic, 
32000 tons ; in France, Spain, Italy, Turkey in Europe, and 
the Levant, 35000 tons ; in America, 20500 tons. What is 
the entire consumption of coffee in these countries ? 

12. The numbei of regular troops furnished by each of the 
states in the revolution, was as follows : New Hampshire, 
12497; Massachusetts, 67907; Rhode Island, 5908; Con 
necticut, 31939; New York, 17781; New Jersey, 10726; 

3* 
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Pennsylvania, 25678 ; Delaware, 2386; Maiyland, 13912; 
Virginia, 26678; North Carolina, 7263; South Carolina, 
6417; Georgia, 2679. What was the number of regular, 
troops engaged during the war ? 

13. The revenue of the post-ofBce at Albany, for the fourdi 
quarter of 1845, was $2697; at Baltimore, $10339; at 
Brooklyn, N. Y., $1279 ; at Bangor, Me., $1107 ; at Buffalo, 
$2339 ; at Cincinnati, $6103 ; at Detroit, $1007 ; at Hart- 
ford, $1239; at Louisville, $1946; at Mobile, $4199; at 
Nashville, $1194 ; at Newark, N. J., $1026 ; at Norfolk, Va., 
$1 175 ; at Petersburg, Ya., $1090 ; at Philadelphia, $21642 ; 
at Pittsburg, Pa., $3612 ; at Providence, $3046 ; at Roches- 
ter, N. Y., $2606 ; at Springfield, Mass., $1031 ; at Troy, 
N. Y., $1883. What was the total amount of revenue received 
from these post-offices ? 

14. The list of vessels in the British navy, on the 1st of Jan 
uary, 1846, was as follows : sailing vessels in * commissioa' 
and in 'ordinary,' 361; sail vessels building, 42; steam 
frigates, 11 ; steam frigates building, 12 ; other steam vessels, 
88 ; steam vessels building, 8 ; steam packets, 25 ; receiving 
and quarantine vessels, transports, &c., 134. What is the 
whole number of vessels, and what the number of each kind? 

15. The deposites of gold for coifiage at the mint in Phila- 
delphia, in 1842, were: from mines in the United States, 
$273587 ; coins of the United States, old standard, $27124 ; 
foreign coins, $497575 ; foreign bullion, $158780 ; jewellery, 
$20845. The deposites of silver were : bullion from North 
Carolina, $6455 ; foreign bullion, $153527 ; Mexican dollars, 
$1085374; South American dollars, $26372; European coins, 
$272282 ; plate, $23410. What was the amount of gold de- 
posited ? What of silver ? And what the entire sum ? 

16. Of the public lands, there were ceded by the states 
of Virginia, New York, Massachusetts, and Connecticut, 
169609819 acres ; by Georgia, 58898522 acres ; by North 
and South Carolina, 26432000 acres ; and 987852332 acres 
were purchased of France and Spain. Required the number 

of acres ceded and purchased. 
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17. The pofujlationof New York city in 1840 WM 313710; 
a Pbiiadelphia., 256037 ; of BattimoTe, 134379 ; of New Or- 
leans, 102193 ; of JJosion, 93383 ■ of Cincinnaii. 46338 ; of 
Brooklyn, 36233; of Albany 33721; of Charleslon 29261; 
of LouisviUe, 21210; of Richmond, 20153, of Si. I^uis, 
16469. Whftt was the whole number of inhabitants in ihea« 
twelve cities 1 

18. Tlie following table exhibits the population of the ser- 
eral states and territories, at the taking of each census to 
IS40. What was the population of ihe United States in each 
of those years? 



S[»t«. 


I7«.. >»». 


1810. 


™. 1 » \^^ 


Maine - - - 


9^540151719 


228705 


208335 


309955 


501793 


New HampBhire 


141899:183783 


214360 


244101 


369321: 


384574 


r^vmont - 


854I6;i544e5 


217713 


235704 


280652 


291948 


Missachusetls 


37S7 17 423345 


473040 


523287 


610408 


737699 


Rhode Island - 


6H110 6«133 


77031 


83059 


97199 


108830 




238141251002 


262042 


275303 


397665 


309978 


New York - 


340130 1)86756059949 


J372812 


1918608 


2428921 


New Jersey - 


184139311949 249555 


377575 


330823 


373303 


Pennsylvania - 


434373,602365 


810091 


1049459 


1348233 


1784033 


Delaware - - 


59098 64373 


72674 


72749 


76748 


78035 


Maryland - - 


319728|34154a 


380546 


407350 


447040 


470019 


l^irginia - - 


748308S80200 


974643 


1065370 


1211405 


1339707 


North Carolina 


393751478103 


555500 


638829 


737987 


753419 


South Carolina 


249073345591 


415115 


502741 


581185 


594398 


Georgia - - 


83548; 163 101 


252433 


340987 


516823 


691392 








aOB45 


127901 


309527 


590758 






8850 


40352 


7544t 


136621 


375651 


LoQiBiana - - 






76556 


153407 


215739 


353411 










14373 


30388 


97574 


TenncBBoe - - 


30791 


105GOai2«1727 


422813 


681904 


829210 


Kentucky - - 


73077 


3a0055;4065n 


561317 


687917 


779828 


Ohio - - - 




45365330700 


68143^ 


937903 


1519467 


Michigan - - 






4763 




31639 


212367 


[ndiana - - 




4875 


24520 


14717B 


343031 


685866 








12382 


55211 


167455 


476183 


MiBsouri - - 






20845 


66586 


140445 


383702 


Dist. Columbia 




14093 


34023 


33039 


39834 


43712 


Florida - - 










34730 


54-177 


Wisconaiu- - 












30945 


[owa - - - 


- 


r 


- 


- 


~ 


.3U. 



60 
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19. The slave population of the states and territories, 
cording to each census, is shown in the following table, 
Required the number of slaves in the United States at each 
enumeration. 



States. 


1790. 


1800. 


1810. 


1830. 


1830. 


1840. 


Maine - - - 




















New Hampshire - 


158 


8 











1 


Vermont 


17 

















Massachnsetts 




















Rhode Island 


952 


381 


103 


48 


17 


• 5 


Connecticut - 


2759 


951 


310 


97 


25 


17 


New York - 


21324 


20343 


15017 


10088 


75 


4 


New Jersey - 


11423 


12422 


10851 


7657 


2254 


6*%! 


Pennsylvania 


3737 


1706 


795 


211 


403 


64 


Delaware 


8887 


6153 


4177 


4509 


3292 


2605 


Maryland 


103036 


105635 


111502 


107398 


102294 


89737 


Virginia 


203427 


345796 


392518 


425153 


469757 


448987 


North Carolina - 


100572 


133296 


168824 


295017 


235601 


245817 


South Carolina • 


107094 


146151 


196365 


258475 


315401 


327038 


Georgia - - -> 


29264 


59404 


105218 


149656 


217531 


280944 


Alabama 


— 


— 


— 


41879 


117549 


253533 


Mississippi - 


— 


3489 


17088 


32814 


65659 


1952H 


Louisiana 


-m 


~ 


34660 


69064 


109588 


168452 


Arkansas 


^^ 


— 


— 


1617 


4576 


19935 


Tennessee - 


3417 


13584 


44535 


80107 


141603 


183059 


Kentucky 


11830 


40343 


80561 


126732 


165213 


183258 


Ohio . - . 


— 


.m 


^ 


— 


~ 


3 


Michigan 


— 


— 


24 


— 


32 





Indiana - - • 




135 


237 


190 





3 


Illinois ... 


. 


— 


168 


117 


•747 


331 


Missouri 


— 


— 


3011 


10222 


25081 


58940 


7>ist. Columbia - 


— 


3244 


5395 


6377 


6119 


4694 


Florida ... 


— 


« 


^ 


— 


15501 


35717 


Wisconsin * - 


# _ 


. 


-. 


— 


~ 


11 


Iowa - - - 


— 


— 


— 


— 


— 


ifl 



* Indented colored lervantt. 
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SUBTRACTION. 

65. Subtraction is the process of finding the difference 
between two numbers. 

When the numbers are unequal, the larger of the two is 
called the minuend^ and the less is called the subtrahend, and 
their difference, whether thej are equal or unequal, is called 
the remainder. 

When tlie numbers are small, their difference is apparent, 
and the subtraction may be made mentally. 

EXAMPLES. 

1. From 869 subtract 327 : that is, from 8 hundreds 6 tens 
and 9 units, it is required to take 3 hundreds 2 tens and 7 
imits. 

We begin at the right hand, figure 
(tf the lower line, and say, 7 from 9 
leaves 2 : set down the 2 under the 7. 
Proceeding to the next column, we 
say, 2 from 6 leaves 4 ; set down the 
4, and then say, 3 from 8 leaves 5. Hence, the remainder 
or true difference between the numbers is 542. 

2. From 843 subtract 562. 

Beginning with the lowest denomina- 
tion, we say, 2 from 3 leaves 1. At the 
next step we meet a difficulty, for we can- 
not subtract 6 from 4. If, now, we add 10 
tens to the 4', (which are written in small 
figures above,) and 10 tens to the 6 directly under it, it is 
plain that the difference will not be affected, since both the 

Quest. — 55. What is subtraction ? How many numbers are considered 
in subtraction? What are they called? When the numbers are small 
how may the subtraction be made? Ex. 2. How do we get over the diffi- 
culty in subtracting the tens? If equal numbers be added to the minuend 
and sdbtrahend, will their dLG&rence be changed? 



OPERATION. 
869 Minuend. 
327 Subtrahend. 

542 Remainder. 



OPERATION. 

10 

843 

562 
• J 

281 
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numbers are equally increased, But adding 10 tens to ihe 
6 is the same thing as adding 1 to the 5 hundreds : hence, 
toe may consider 10 to be added to any figure of the minuend^ 
provided toe add 1 to the next figure of the subtrahend to the 
left. 

We can now go on with the subtraction; for we say, 
6 from 14 leaves 8. Then, 1 carried to 5 makes 6 : and 6 
from 8 leaves 2. Hence the remainder is 281 ; and all simi- 
lar examples are done in the same manner. 

3. 





T. 


cwt, 

to 


qr. 


lb. 

S8 


oz. 


From 


6 


14 


2 


20 


12 


take 


4 

1 


17 


1 
I 


21 


10 


3mainde] 


: 1 


17 





27 


2 



In this example we say, 10 ounces from 12 leaves 2. 
At the next denomination we meet a difficulty, for we can* 
not subtract 21 from 20. We add to the ^0 so many units 
as make 1 unit of the next higher denomination — ^that is, 28, 
and suppose at the same time 1 unit to be added to that de- 
nomination in the subtrahend. We then say, 21 from 48 
leaves 27 : then 2 from 2 leaves 0. In the hundreds we 
again have to add, after which we say,' 17 from 34 leaves 
17 ; then we take 5 from 6, and have the true remainder. 

66. Hence, to find the difference between two numbers : 

Set down ihe less number under ihe greater, so that units of 
the same denomination shall fall in the same column, and be^ 
ginning with the lowest denomination, subtract each from the 
one above it, VPTien ihe units in any one denomination of the 
subtrahend exceed those of the same denomination in the minu- 
end, suppose so many units added in the minuend as make one 
unit of the next higher denomination; after which add one to 
the next denomination of the subtrahend, and subtract as before. 

Quest. — If you add 10 to any figure of the minuend, what will you add 
to the subtrahend ? Ex. 3. How is the subtraction made in this example? 
3$. Wiiat is the ^e for subtraction? 
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PROOF. 

57. Add the lemaindeF to the subtraheod, and if the sum 
IS equal to the minuend^ the. work may be regarded as right. 
Or, subtract the remainder from the minuend, and the re« 
mainder thus found should be equal to the subtrahend. 

EXAMPLES. 

(1.) (2.) (3.) 

10 10 10 10 10 10 M IS 4 

From 87 407 27431 £14 16^. 7^^. 

take 6 7 9 19 8 7 2 6 17 9J 

II 1111 II 1 



Rem. 
Proof 



4. From 47348406051320047 take 13456507031079054. 

5. From 19493899900056075 take 14954298990056076. 

6. From 500714960079690650 take 742350986470501. 

7. From 149348761340526465 take 48973024012394. 

(8.) (9.) (10.) (11.) 
From $374,674 $270,604 $137,04 $9496,004 
take 195,097 191,280 127,97 8496,049 

Rem. 



12. What is the difference between $487,25 and $379,674? 

13. What is the difference between $670,04 and one hun- 
dred and four dollars and 6 mills ? 

14. What is the difference between $1000 and $14,003 ? 

(15.) (16.) (17.) (18.) 

lb. oz, pwt, oz. pwt.gr, lb, oz, pwt. oz, pwt.gr, 

14 11 9 74 12 13 175, 3 10 17 10 20 

11 10 14 64 14 17 159 11 14 14 11 23 



Quest. — 57. What is the fiist method of proving subtraction 7 What ii 
thaseccpd? 
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(19.) 


(20.) 


(21.) 


(22.) 


& 5 3 


5 3 3 


3 3 gr. 


& f 5 


144 10 5 


27 4 1 


27 1 14 


74 10 5 


64 11 7 


14 7 2 


14 -0 19 


65 11 e . 


(23.) 


(24.) 


(25.) 


(26.) 


T. cwt, qr. 


Cwt, qr, lb. 


Qr, lb, oz. 


lb, oz, dr. 


14 12 2 


17 1 25 


143 22 12 


174 11 10 


1 14 3 


14 2 27 


74 19 14 


39 12 13 











(27.) (28.) (29.) (30.) 

Yd, qr, na, E,E, qr, na, E, Fr, qr. na. E, Fl, qr, na, 

174 2 1 174 3 1 171 1 3 12 1 1 

39 3 2 49 4 2 74 5 2 10 2 3 



(31.) (32.) (33.) (34.) 

L, mi, fur. Fur, rd, yd, Rd, yd, ft. Ft, in, bar. 

21 2 4 13 34 3f 14 3f 1 17 11 2 

3 2 6 12 39 5:} 9 4^ 2 14 11 1 



# 


(35.) 

A, R. P. 

12 1 32 

1 3 14 


(36.) 

.il. XV. jP. 

112 1 31 
74 2 37 


(37.) 

-a. XV. P, 
12 1 25 
10 3 39 


(38.) 
A, XV. P. 
19 1 20 
14 2 21 











(39.) (40.) (41.) (42.) 

Tunhhd.gal, Pun, gal. qt. Tier. gal. qt. Gal, qt.pt. 

27 2 54 147 14 2 ^ 14 12 24 3 

19 3 62 79 83 3 12 41 3 17 1 



I 
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(43.) (44.) (45.) (46.) 

Bar.fir.gaJ, Bar. fir, gal. Hhd. gaJ. qt. Hhd,gal.qt. 

14 3 5 147 1 3 271 12 143 1 2 

12 3 7 39 3 8 49 47 3 79 52 3 



(47.) (48.) (49.) (50.) 

Lch.bu.pk. W'eysqr,hu. Qr. bu. pk. Scows. L,ch,bu. 

74 31 3 17 3 1 147 6 2 47 1 12 

47 31 2 14 3 7 94 7 3 14 20 35 



(51.) (52.) (53.) (54.) 

Yr, mq. wk. Mo. wk. da. Da. hr, min. Hr, min, see. 

17 11 2 147 2 3 167 21 50 147 50 51 

14 12 3 19 2 4 19 23 54 94 59 57 



PROMISCUOUS EXAMPLES. 

55. A horse in his furniture is worth £52 10^. ; out of it, 
£24 10^. 6d, How much does the price of the furniture ex- 
ceed that of the horse 1 

56. What sum added to £11 14^. d^d, will make £133 
ll5. and9^i.? 

57. A tradesman failing, was indebted to A £105 19^. 
lid,, to B 150 guineas, to C £34 18*. lOd,, to D £500 19*., 
to E £700 14*. 9d. When this happened, he had cash by 
him to the amount of £50, goods to the amount of £350 14*. 
9d.j his household furniture was worth £24 11*., his book- 
debts amounted to £94 14*. &d. If these things were faith- 
fully given up to his creditors, what did they lose by him 1 

58. The great bell at Oxford, the heaviest in England^ 
weighs 7T. llcwt. 3qr, 4lb, ; St. PauVs bell at London weighs ' 
QT. 2ewt. Iqri 22lb. ; and Tom of Lincoln weighs 4T. IdctU 
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Sqr. IBlb. How much are these bells, together, inferior in 
weight to the great bell at Moscow^ the largest in the world, 
which weighs 198T. 2cwt. Iqr, ? 

59. An apprentice, who is 14 years, 11 months, 13 weeks, 
14 hours, ^8 minutes old, is to serve his master till he is 21 
years of age. How long has he to serve ? 

60. What is the diiSerence of latitude and longitude be« 
tween Calcutta in the East Indies, (lat. 22° 34'' N., long. 
88° 34' E.,) and Lima, in South America, (lat. 12° 1^ S., 
long. 76° 44^^ W.) ? 

61. Newton (Sir Isaac) was bom at Woolsthorp, a ham- 
let in the parish of Colsworth, in Lincolnshire, on Sunday, the 
25th December, 1642 ; and died at Kensington, in Middlesex^ 
on Monday, the 20th March, 1727. Euleic (Leonard) was 
born at Basil, in Switzerland, on Tuesday, the 15th April, 
1707 ; and died at Petersburg, in Russia, on Sunday, the 7th 
September, 1783. Lagrange (Joseph Louis) was born at 
Turin, in Italy, on Friday, the 30th January, 1736 ; and died 
at Paris, on Saturday, the 10th April, 1813. JLaplace (Pierre 
Simon, marquis of) was born at Beaumont-en^Auge, in France, 
on Thursday, the 23d March, 1749 ; and died at Paris, on 
Tuesday, the 27th March, 1827. How old was each of these 
eminent philosophers and mathematicians at the time of his 
decease ? and how many years was it from the time each 
died to January 1st, 1846. 

62. In 1840 the amount of tobacco sent from the United 
States to England, was 26255 hogsheads, and to Holland, 
29534 hogsheads. How much more was sent to Holland 
than to England ? 

63. The population of the northern district of New York in 
1840 was 1683068, and the population of the southern dis- 
trict was 745853. How many more inhabitants were there 
in the northern than in the southern district, and what was 

^ the population of the state ? 

64. The population of England in 1841 was 14995508, the 
population of Scotland 2628957, and of Wales 9 1 1 32 1 . How 



STJBTRACTIOlf. 67 

much did ihe population of England and Wales combined 
exceed that of Scotland, and what was the entire population 
of great Britain ? 

65. The value of the gold coined at the mint in Philadel- 
phia in 1842 was $960017,50; the value of that coined at 
Charlotte, N. C, was $159005 ; at Dahlonega, Ga., $309648; 
and at New Orleans, $405500. How much more was coined 
at Philadelphia than at the three other places ? 

66. The whole amount received for the public lands to 
1843, was $170940942,62. There have been paid for the 
Indian title, the Florida and Louisiana purchase, including 
interest, $68524991,32 ; and for surveying and selling, in- 
cluding salaries of officers, $9966610,14. Required the net 
amount derived from the sale of the public lands. 

67. The revenue of Great Britain for the year 1843 was 
£50071943, and for the previous year, £44329865. Re- 
quired the increase, ' 

68. The value of the merchandise imported into the Uni- 
ted States during the year ending June 30th, 1844, was 
$108435035 ; of which $24766881 was admitted free of duty, 
$31352863 paid specific duties, and the remainder paid du- 
ties ad valorem. What amount paid ad valorem duties ? 

69. The value of the products of the sea exported from the 
United States in 1844, was $3350501 ; the value of the 
products of the forest, exported the same year, was $5808712. 
How much more was exported of the products of the forest 
than of the sea ? 

70. The imports from England to the United States in 
1844, amounted to $41476081, from Scotland $527239, and 
from Ireland $88084. The value of the exports to Eng- 
land, the same year, was $46940156, to Scotland $1953473, 
and to Ireland $42591. How much did our exports to Great 
Britain and Ireland exceed the imports ? 

71. What was the balance in the treasury of the state of 
Tennessee, in October, 1844, the income for the year ending 
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that month having been 8271823,08, a surplus had been 
lefl the preceding year of $38875,21 ; and the expenditure 

was $261416,26? 

72. The cost of the internal improvements of the state of 
Ohio, was $15283783,64, of which the Ohio canal cost 
$4695203,69; the Miami canal, $1237552,16; the Miami 
Extension, $2856635,96 ; and the Wabash and Erie canal, 
$3028340,05. What was the cost of the other works of the 
state? 

73. St. Augustine was founded Sept. 8th, 1565. James* 
town was founded May 13th, 1607. The Battle of Prince- 
ton was fought Jan. 3d. 1777% Comwallis surrendered, Oct. 
'19th, 1781. Washington was first inaugurated April 30th, 

1789 : he died, Dec. 14th, 1799. The French BerUn de- 
cree was issued Nov. 21st, 1806, and the British orders in 
council, Nov. 11th, 1807. The United States declared war 
against Great Britain June 18th, 1812. The Guerriere was 
captured by the Constitution Aug. 19th, 1812. The frigate 
United States captured the Macedonian, Oct. 25th, 1812. 
York in Upper Canada was captured by the Americans, and 
General Pike killed, April 27, 1813. Fort George was cap- 
tured May 27th, 1813. The British were repulsed from 
Sackett's Harbor by the Americans commanded by General 
Brown, May 28th, 1813. The Battle of Lake Erie was 
fought Sept. 10th, 1813. The Battle of Chijjpewa was 
gained by a dotachment of the American army under Gen- 
eral Scott, July 5th, 1814. The Battle of Niagara, or Lundy's 
Lane, was fought July 25th, 1814. General Brown conducted 
the sortie from Fort .Erie, Sept. 17th, 1814. The battle of 
New Orleans was fought Jan. 8th, 1815. Adams and Jeffer- 
son died July 4th, 1826. The compromise bill was intro- 
troduced into the senate Feb. 12th, 1833. General Lafayette 
died May 20thi 1833. The Cherokees began to remove May 
26th, 1838. What time has elapsed from the date of each of 
these events to March 17th, 1*846? 
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68. If tlie number 1 be multiplied by 2, tbat is, taken ttoo 
times, the result will be 2 ; and 2 is said to be two times 
greater than I. ^ 

If I be multiplied by 3, that is, taken three times, the re- 
sult will be 3 ; and 3 is said to be three times greater than I. 

If 2 be multiplied by 2, that is, taken 2 times, the result 
will be 4 ; and 4 is 45aid to be two times greater than 2. 

If 3 be multiplied by 4, the result will be 12 ; and 12 is 
said to be four times greater than 3. 

In the first case, 1 was taken 2 times ; in the second it 
was taken 3 times ; in the third 2 was taken 2 times ; and in 
the fourth 3 was taken 4 times. 

Multiplication is a short process of taking one number as 
many times as there are units in another. Hence, it is a short 
method of performing addition. 

Tbe number to be taken is called the multiplicand. 

The number denoting how many times the multiplicand is 
to be taken, is called the multiplier. 

The number arising from taking the multiplieand as many 
times as there are units in the multiplier, is called the 
product. 

The multiplicand and multiplier, together, are called fac' 
tors, or producers of the product. ^ 

There are three numbers in every multiplication. First, the 
multiplicand ; second, the multiplier ; and third, the product. 

Quest. — 58. If 1 be multiplied by 2, what is the result ? How many 
times greater is this result than 1 ? If 3 be multiplied by 4, what is the 
result 7 How many times greater is the result than 3 7 What is mul- - 
tipUcation? What is the number to be taken called ? What is the number 
showing how many times the multiplicand is to be tjJtcn, called? What 
is the result called? What are the multiplier and multiplicand taken to- 
gether called? How many numbers are there in every multiplication? 
What are they called? 



70 MULTIPLICATION. 

69. Now, since the product is the result which arises from 
taking the multiplicand as many times as there are units in 
the multiplier, it follows that, 

Ist. If the multiplier is unity, the product will be equal to 
the multiplicand. 

2d. If the multiplier contains several units, the product will 
be as many times greater than the multipli<:and, as the ix|ulti- 
^lier is greater than unity. 

3d. If jhe multiplier be less than unity, that is, if it be a 
proper fraction, then the product will be as many times less 
than the multiplicand as the multiplier is less than unity. 

60. Let it be required to multiply any two numbers to- 
gether, say 6 by 4. 

If we make, in a horizontal line, as 
many stars as there are units in the 
multiplicand, and make as many such 
lines as there are units in the multi- 
plier, it is evident that all the stars will 
represent the number of imits which re- 
sult from taking the multiplicand as many times as there are 
units in the multiplier. 

Let us now change the multiplier into the multiplicand, 
and let the multiplicand become the multiplier. Then make, 
in a vertical line, as many stars as there are units in the new 
multiplicand, and as many vertical lines as there are units in 
the new multiplier, and it will be again evident that all the 
stars will represent the number of units in the product. 
Hence, 

Either of the factors may be used as the multiplier without 
altering the product. For efxample, 

3x7 = 7x3 = 21: also, 6x3 = 3x6 = 18. 

9x5 = 5x9 = 45: also, 8x6 = 6x8 = 48. 

and, 8x7 = 7x8 = 56: also, 5x7 = 7x5 = 35. 

Quest. — 59. If the multiplier is. unity, how will the product compare 
with the multiplicand 7 How wUl it compare if the multiplier is greater 
than unity ? How when it is less ? 60. If the multiplicand be made the 
muU'vlicr, will the product be altered ? 
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61. A composite number is one that may be produced by 
the multiplication of two or more numbers, which are called 
the components or factors. Thus, 2 X 3=6. Her« 6 is the 
composite number, and 2 and 3 are the factors, or compo- 
nents. The number 16 = 8 X 2 : here 16 is a composite 
number, and 8 and 2 are the factors ; and since 4 X 4 = 16, 
we may also regard 4 and 4 as factors or components of 16. 

Let it be required to multiply 8 by the composite nui^ber 6, 
of which the factors are 2 and 3. 

8 
i ^ 1 

q5! I I I I I ! *J2X*8= 16 8 

Si. .••.••• 1 ± 

®)r««###«##j2 48 24 

' ^{: :::::: :i^ " J 

If we write 6 horizontal lines with 8 stars in each, it is 
evident that the product of 8 x 6 = 48, the number of units ' 
in all the lines. 

But let us first connect the lines in sets of 2 each, as on 
the right; there will then be in each set 8 x 2 = 16, or 16 
units in each set. But there are 3 sets \ hence, 16x3 = 48, 
the number of units in all the sets. 

If we divide the lines into sets of 3 each, as on the left, the 
number of units in each set will be equal to 8 X 3 = 24, and 
there being 2 sets, 24 x 2 = 48, the whole number of units. 
As the same may be shown for any composite number, we 
may conclude that. 



\' 



When the multiplier is a composite number^ we mxiy multi' 
ply by eajch of the factors in succession^ and the last product 
will be the entire prodvLct sought, 

QuBST^ — 61. What is a composite number ? What are the separate parts 
ealled? What are the components or factors in the number 127 In 167 
In 20 ? How do you proceed when the multiplier if a composite number 7 
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OPERATION. 

236 

4 


24nnHB. 
12 tens. 
8 huadrads. 



944 



62. Let it be required to multiply 236. by 4 ; that is, to 
take 6 units, 3 tens, and 2 hundreds, each 4 times. 

First set down the 236, then place the 
4 under the unit's place 6, and draw a 
line beneath it. Then multiply the 6 
units by 4 : the product is 24 units ; set 
them down. Next multiply the 3 tens by 
4 : tl^e product is 12 tens ; set down the 
2 under the tens of the 24, leaving the 1 
to the left, which is the place of the hun- 
dreds. Next multiply the 2 by 4 : the product is 8, which 
being hundreds, is set down under' the 1 . The sum of these 
numbers, 944, is the entire product. 

The product can also be found, thus: 
say 4 times 6 are 24 ; set down the 4, and 
then say, 4 times 3 are 12 and 2 to carry 
are 14 ; set down the 4, and then say, 4 
times 2 are 8 and 1 to carry are 9. Set 
down the 9, and the product is 944 as before. 



OPERATION. 

236 

4 

944 



63. Let it be required to multiply 627 by 84. 
Multiply by the 4 units, as in the last 

example. Then multiply by the 8 tens. 
The first product 56, is 56 tens ; the 6, 
therefore, must be set Aown under the 0, 
which is the place of tens, and the 5 car- 
ried to the product of the 2 by 8. Then 
multiply the 6 by 8, carry the 2 from the 
last product, and set down the result 50. The sum of the 
Qumbers, 52668, is the required product. 

64. Let it be required to multiply £3 Ss. 6d. 3far. by 6, 
in which each of the denominate numbers is to be taken 6 
times. 



OPERATION. 

627 

84 

2508 
5016 

52668 



Quest. — 62. Explain the manner of multijdying 236 by 4. 63. Ig^piaift 
the manner of multiplying 627 by 84. 
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£ s. d, far. 
3 8 6* 3 
6 

20 11 4 2 



We first Ray, 6 times 3 are 18 ; that 

is, 18 farthings, which by dividing by 4 
t are found equal to 4J., and 2 farthings 
\ over. Set down the 2 farthings, and 

then say, 6 times 6 are 36, and 4 to 
. cany make 40 ; that is, 40 pence, which after dividing by 

12, are found equal to 3 shillings and 4 pence. Set down 
/ the 4d., and then say, 6 times 8 are 48 and 3 are 51 ; that 

is, 51 shillings, which are equal to £2 and 11 shillings over. 
' Set down the 11 shillings, and say, 6 times 3 are 18, and 2 
to carry make 20, which write under the pounds. 

65. Henfce, to multiply one number by another. 

Multiply every order of units in the multiplicand ^ in sueees* 
sion, beginning toith the lowest, by each figure in the multi' 
plier, and divide each product so formed by so many as make 
one unit of the next higher denomination : write down each rc- 
mainder under units of its own order, and carry the quotient to 
the next product. 

PROOF OF MULTIPLICATION. 

• 66. Write the multiplier in the place of the multiplicand, 
and find the product as before ; if the two products agree, the 
work may be supposed right : Or, ' 

Divide the product by one of the factors, and the quotient 
will be the other factor. 

EXAMPLES. 

(1.) (2.) (3.) (4.) 

847046 9807602 670409 216987 
8 7 6 6 



Quest. — 64. Explain the manner of multiplying £3 Qs. 6d. 3far. by 6 
65* What is the general rule for multiplication? 66. What is the iirst 
proof of multiplication ? What is the second ? 

4 
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(5.) (5.) 

Multiply 471493475 471493475 

by 4395 4395 



2357467375 1885973900 

4243441275 1414480425 

1414480425 4243441275 

1885973900 2357467375 



2072213822625 2072213822625 



Note 1. Although we generally begin the multiplication by the 
figure of the lowest denomination, yet we inay multiply in any or- 
der, if we only preserve the places of the different orders of units. 
In the example to the right, we began with the order of thousands. 

Note 2. Although either factor may be used as the multiplier, 
(Art. 60,) still it is best to use that one which contains the fewest 
places of figures, as is shown in the last example. For, if we 
change the process and use the multiplicand as the multiplier, there 
will be nine multiplications instead of four. 

6. Multiply 430714934 by 743. Ans. 

7. Multiply 37157437 by 14972. An^. 

8. Multiply 47157149 by 37049. Ans. 

9. Multiply 57104937 by 40709. Ans. 

10. Multiply 79861207 by 890416. Ans. 

11. Multiply 9084076 by 9908807. Ans. 

12. Multiply 2748 by 200. Ans. 549600. 

When there are naughts on the right hand of the signifi« 
cant figures of the multiplier or multiplicand, we may at first 
neglect them in the multiplication ; but then the first signifi- 
cant figure of the product will be of a higher order than the 
first, and all the ciphers must be added in order to reduce 
the product to units of the first order. 

13. Multiply 67046 by 10 : also by 100. • 

14. Multiply 57049 by 100 : also by 1000. 

15. Multiply 4980496 by 1000 : also by 10000 ^ 

16. Multiply 90720400 by 100 : also by 10000 

17. Multiply 74040900 by 1 : also by 10 

18. Multiply 674936 by 100 : also by 100000. 
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19. Multiply 478400 by 270400. Ans, 

20. Multiply 367000 by 37409000. Ans. 

21. Multiply 7849000 by 84694000. Ans. 

22. Multiply 89999000 by 97770400. Ans. 

23. Multiply 9187416300 by 274987650000. 

24. Multiply 86543291213456 by 12637482965. 

25. Multiply 76729835645873 by 217834569. 

26. Multiply 92413627858476 by 90587963412. 

27. Multiply 87956743982714 by 819254837609. 

28. Multiply 23869572491872 by 4007865347912. 

29. Multiply 68 by the composite number 72. 



In this example we multiply in succession by the factors 
9 and 8. 

30. Multiply 3657 by the factors of 64. 

31. Multiply 37046 by the factors of 121. 

32. Multiply 2187406 by the factors of 144. 

67. In multiplying Federal money care must be taken to 
point ojflf as many places for cents and mills as there are in 
the multiplicand 

1. Multiply 14 dollars 16 cents and 8 mills, by 5, 6^ 
and 7. 

814,168 $r4,168 $14,168 

5 6 7 



(2.) (3.) (4.) 

$870,46 $894,120 $2141,096 

9 14 = 7X2 36 =6x6 



• 



5. What will 95 pounds of tea cost, at $1,04 per pound? 

6. What will 105 yards of cloth cost, at $3,25 per yard ? 

7. What will four -firkins of butter cost, each containing 97 
pounds, at 25^ cents per pound ? 

Quxnv— 57 What precaution is necessary in miiil\p\7m:|^T«^i«\.TS»sa«^\ 
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8. What will five casks of wine cost, each containing 59 
gallons, at $2,756 per gallon ? 

9. A bale of goods contains 106 pieces, costing $55 and 
37^ cents each : what is the cost of the entire bale ? 

10. What is the value of 695 hats, at $3,654 each? 

11. What will be the cost of 97046 oranges, at 2^ cents 
each? 

12. What will be the cost of 6742 sheep, at $2} each? 

13. What will be the cost of 59 barrels of apples, at $2| 
per barrel ? 

14. What will be the cost of 6741 barrels of com, %i 
$3,254 per barrel ? 

BILLS OF PARCELS. 

15. New York, May 1st, 1846. 

Mr. James Spendthrift 

Bought ofBenj, S<tveaU. 

18 pounds of tea at 85 cents per pound - - - - 
35 pounds of coffee at 15^ cents per pound - - - 
27 yards of linen at 66 cents per yard - . - - 



Rec'd payment, BenJ. SaveaU. 



16. Albany, June 2d, 1846. 

Mr. Jacob Johns Bought of Gideon Gould. 

48 pounds of sugar at 9^ cents per pound - - - - 
6 hogsheads of molasses, 63 gals, each, 
at 27 cents a gallon - - - - 

8 casks of rice, 285 pounds each, at 5 cts. per pound 

9 chests of tea, 86 pounds each, at 96 cts. per pound 



Total cost 



Rec'd payment, For Gideon Gould, 

Charles Clark. 
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17. Hartford, November 2l8t, 1846. 

Gideon Jones Bought of Jacob Thrifty. 

78 chests of tea, at $55,65 per chest - - . . . 
251 bags of coffee, 100 pounds each, at 

12^ cts. per pound - - - - 
317 boxes of raisins, at $2,75 per box - - - - 
1049 barrels of shad, at .$7,50 per barrel - - - - 
76 barrels of oil, 32 gallons each, at $1,08 per gal. 



Amount 



Received the above in i 


ull. 


Jacob Thrifty. 


(18.) 

£ s, d. 
Multiply 20 6 8^ 
by 4 


(19.) 
r. qr, lb. oz. 
3 3 27 15 
8 


(20.) 

yds, ft, in, 
16 2 9 
9 



21. What will 4 yards of 25. 8oz. at 7^. lOd. 
cloth cost at 7^. 6^d, per 26. 8/^. at 7s. 5^d. 
yard? 27. 10 gallons at 16^. 4^d. 

22. 5 bushels at 5^. \0d. 28. llcwt. at jEl 9^. lO^d, 

23. 6 yards at 6s. 9d. 29. 12 sheep at jEl I7s. 9d. 

24. 7 ells at 5*. ll^d, 

30. In 9 pieces of kersey, each I4:yds*3qrs, 2na., how 
many yards ? 

31. What is the weight of 12 tankards, each weighing 
lloz. 1 Opwt. 1 9gr. 1 

32. In 11 pieces of cloth, each I7yds. 3qrs. 3na,, how many 
yards 1 

68. In multiplying denominate numbers, if the multiplier 
is a composite number, and greater than 12, it is best to mul- 
tiply by the factors in succession. 



Quest. — 68. If the multiplier is a composite number, how should you 
multiply in denominate numbers ? 
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33. What will 15 gaUons 
of wine cost at 5s, 3^d, per 
gallon ? 

34. IShhds. at £3 \4s, 5d. 

35. 24yds, at 7^. 5^d, 

36. Sbcwt. at £1 17^. S^d, 



37. 36T. at. £5 I5s. li\d. 

38. 84 chaldlrons at £1 16j 

39. 108 bushels at 7^. 9^.. 

40. 132 ells at IBs. B^d. 

41. 144 butts at £5 I3s.9\d. 



42. In 32 wedges of gold, each 2llb. loz, l^r., how 
many pounds ? 

43. In 21 fields, each 3-4.. 2R. 19P., how many acres? 

« 

69. When the multiplier is greater than 12 and is not a 
composite number, 

Take the nearest composite number to the given multiplier, 
and multiply by its factors in succession. Then multiply by 
the difference, and add the product when the composite num- 
ber is less than the multiplier, and subtract it when greater. 

44. What is the cost of 23 yards of cloth, at 14^. 9 J. per 
yard ? 

OPERATION. 



(14 9')x(7x3)+2 
7 



5 3 3 price oil yds, 
3 



15 9 9'price of 21. 

Add 19 6 price of 2. 

Ans, £16 19 3 price of 23. 



s, d. 
Or this, (14 9)x(6x4)— 1 
6 

4 8 6 price of 6. 

^ 4 



17 14 price of 24. 
Subtract 14 9 price of 1. 
Ans, £16 la 3 23 



45. What is the cost of 31 yards at 12^. 7\d.1 

46. 39 dozen of handkerchiefs at 16^. 9\d. 

47. 139 pairs of stockings at 4^. 9^d. 

48. Seib. of silk at 19^. 4d, 

49. Ill sacks of flour at jEl 4^. 9 J. 

50. 156c«;^ at £4 9s, 6d. 



Quest. — 69. How do you multiply when the multiplier is greater tliui 
12 and not a composite number? 
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51. In 57 years, each 13 months, 1 day, 6 hours, how 
many months T 

52. What is the weight of 29hhds. of sugar, each weigh- 
ing 7ct«7^ 2^. I8lb,l 

53. In 67 parcels of tea, each 2blb, 7oz. 13Jr., how many 
cwt., &c. ? 

54. What will 394 yards cost at 17*. 5^d, per yard ? 

55. 357 calves at £7 lOs. Id. 

56. 549 yards at 12^. 9^. 

57. 754/6. of tea at 6s, lOd. 

58. 198/6. of indigo at 6s, 
S^d. 

59. 754 weys at £20 5*. 
lOd. 

60. 178 ells at 5s. d^d. 

61. I98bbls. atjei 14*. 9d. 

62. 744 chaldrons at jei 18*. 
Sd. 



OPERATION. 
S. d. 
17 5^ 

10 



9 X 8 14 7 price of lOt/ds. 
10 

87 5 10 price of 100. 
3 



261 17 6 price of 300. 

78 1 1 3 price of 90. 

3 9 10 price of 4. 

£343 18 7 price of 394. 



70. When the multiplier has a fraction annexed to it, mul- 
tiply first by the whole number, and then add such a part of 
the multiplicand as the fraction is of unity. 

64. What will be the cost of 
4^ yards at 7*. 6d. per yard? 



63. What will 56^ chal- 
drons cost at £1 14*. 9d. per 
chaldron ^ 

£ s. d. 

1 14 9 

7 

12 3 3 price of 7. 
8 

97 6 price of 56. 

17 4^ price of ^. 

Ans. JS98 3 4| price of 56^. 



s. d. 

7 6 
4 



s. 



1 10 price of 4. 
4 2 price of |-. 
1 14 2 price of 4|. "^ ^ 

9)37 6 



4 2 



Quests — 70. How do you multiply when the multiplier has a fraction 
umezed? 
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65. 178QI gallons at 6s, 4d. Ant. 

66. 3714|ctrf. at £4 Us. 9d. * Arts. 

67. 7149f chaldrons at £\ 14j. Qd. Ans. 

68. 547|- lasts at j£5 5^. _ Ans. 

69. 1749 J firkins at 14^. 9\d. Ans. 

70. 754^we. at 17^. 5^ J. Ans. z 

BILLS OF PARCELS. 

71. New Orleans, Jan. 2d, 1846- 
James Lamhy Esq. 

Bought of John Simpson, 

£ s. d. 

. 7^ lbs. of green tea at 10^. 4d. per Z5. - - - - 

14^ do. finest bloom at 14^. 8c/. per /6. - - - 

fine green at 16^. 5i. per lb. • • • 

hyson at 10^. lO^d, per lb. - - - - 

good hyson at 13^. 9^d, per lb. • - - 

bohea at 6s. 9d. per lb. - - . - - 



lOJ 


do. 


21 


do. 


19 


do. 


H 


do. 



72. Louisville, March 19th, 1846. 

George Veres, Esq. 

Bought of Charles West, 

£ s, d. 

A loin of lamb, weight 7\ lb., at lO^d. per lb. - - 

A fillet of veal, weight 16f lb., at 6^d. per lb. - - 

A buttock of beef> weight 37^ lb., at 4^d. per lb. - 

A pig, weight 12f lb., at 7^d, per lb. - - - - 

A leg of pork, weight 16i Z&., at 5^d. per M. - - 
A leg of mutton, weight 13| lb., at 4^d. per lb. 



DIVISION. 
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71. Division is the process of linding how many times 
one member called the dividend iaigreater or less than aViother 
number called the divisor ; and the number which expresses 
how many times the dividend is greater or less than the divi- 
sor, is called the quotient. Hence, the quotient is as many 
times greater or less than unity, as the dividend is greater or 
less than the divisor. 

72. When the entire quotient can be expressed by a whole 
number, the dividend is said to contain the divisor an exact 
number of times ; but when it cannot be so expressed, the 
part of the dividend which remains imdivided is called the 
remainder, 

73. Since the quotient shows how many times the divi- 
dend exceeds the divisor, it follows, that if the divisor be 
taken as many times as there are units in the quotient, the 
product will be equal to the dividend. And hence, if the 
divisor and quotient be multiplied together, and the remain- 
der, if any, added to the product, the result will be equal to 
the dividend. 

EXAMPLES. 

1. Divide 86 by 2. 

Place the divisor on the left of the divi- 
dend, draw a curved line between them, 
and a straight line under the dividend. 

Now, there are 8 tens and 6 units to be 
divided by 2. We say, 2 in 8, 4 times, 
which being 4 tens we write the 4 under 



OPERATION. 



^ o 






fi Q 
2)8^ 

43 quotient 



Quest. — 71. What is divisioD ? What is the quotient ? How many times 
is it greater or less than imity ? 72. When can the entire quotient be ex- 
pressed by a whole number? When it cannot, what do you call the part 
of the dividend which is over? 73. If the divisor and quotient be multiplied 
together, what will the product be equal to? 
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OPERATION. 
3)729 

243 



the tens. We then say, 2 in 6, 3 times, which are three 
units, and must be written under the 6. The quotient, theie> 
fore, is 4 tens and 3 units, or 43. Remark that each oider 
of units in the dividend, on being divided, gives the same or- 
der of units in the quotient. 

2. Divide 729 by 3. 

In this example there are 7 hundreds, 
2 tens, and 9 units, all to be divided by 3. 
Now, we say, 3 in 7, 2 times ; that is, 2 
hundreds, and 1 hundred over. Set down 
the 2 hundreds imder the 7. Now of the 7 hundreds there 
is 1 hundred of 10 tens not yet divided. We put the 10 tens 
with the 2 tens, making it 12 tens, and then say, 3 in 12, 4 
times ; that is, 4 tens times ; therefore write the 4 in the quo- 
tient, in the ten's place ; then say, 3 in 9, 3 times. The 
quotient, therefore, is 243. 

3. Divide 729 by 9. 

In this example "We say, 9 in 7 we can-; 
not, but 9 in 72, 8 times, which are 8 
tens : then, 9 in 9, 1 time. 

The quotient is therefore* 81. 

4. Divide 8040 by 8. 
In this example we say, 8 in 8, 1 time, 

and set 1 in the quotient. We then say, 
8 in 0, times, and set the in the quo- 
tient : then say, 8 in 4, times, and set 
the in the quotient : then say, 8 in 40, 5 times ; that is, 5 
units times, and therefore we set the 5 in the unit's place of 
the quotient. Therefore the true quotient is 1005. 

5. Let it be required to divide 36458 by 5. 

In this example, we find the quo- 
tient to be 7291 and a remainder 3. 
This 3 ought in fact to be divided 
by the divisor 5, but the division 
cannot be effected, since 3 does not contain 5. The division 
must then be indicated by placing 5 under the 3, thus, J. 



OPERATION. 

9)729 
81 



OPERATION. 

8)8040 
1005 



OPERATION. 

5)36458 

7291-3 remain 
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1 



The entire quotient, therefore, is 7291 1, which is read, seven 
thousand two hundred and ninety-one, and three 'divided by 
jwe. Therefore, 

Where there is a remainder after the division, it may be 
written after the quotient, and the divisor placed under it. 

74. When the divisor is 12 or less than 12, the operation 
may be performed as in the last examples, and this method 
of dividing is called short division. 

6. Divide 2756 by 26. 
We first say, 26 in 27 hundreds, 

once, and set down 1 in the quotient, 
in the hundred's place. Multiplying 
by 1, subtracting, and bringing down 
the 5, we say, 26 in 15 tens, 0,tens 
times, and place the in the quo- 
tient. Bringing down the 6, we 
find that the divisor is contained 
in 156, 6 times. Hence, the entire quotient is 106. 

7. Divide 11772 by 327. 
Having set down the divisor on 

the left of the dividend, it is seen 
that 327 is not contained in the first 
three figures on the left, which are 
117 hundreds. But by observing 
that 3 is contained in 11, 3 times 
and something over,, we conclude 
that the divisor is contained at least 3 times in the first four 
figures of the dividend, which are 1177 tens. Set down the 
3, which are tens, in the quotient, and multiply the divisor 
by it: we thus get 981 tens, which being less than 1177, the 
quotient figure is not too great: we subtract the 981 tens 
firom the first four figures of the dividend, and find a remainder ^ 
* 196 tens, which being less than the divisor, the quotient fig- 



I 

•E -E I 

-Q (5 Of 
26)2756(106 

26 

156 
156 
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327)11772(36 
981 

1962 
1962 

0000 



• QvEflTv— 74. When tho divisw is 12 or leas than 12, what is the division 
ealledl 
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nre is not too small. Reduce this remainder to units uil 
add in the 2, and we have 1962. 

As 3 is contained in 1^, 6 times, we conclude that the 
divisor is contained in 1962 as many as 6 times. Setting 
down 6 in the quotient And multiplying the divisor by it, wa 
find the product to be 1962. Therefore the entire quotient 
is 36, or the divisor is contained 36 times in the dividend. 

8. Divide £133 9^. 8J. by 4. • 



OPERATION. 

4) £133 9s. 8d. 
£33 7s. 5d. 



Here we again take the least num- 
ber of units of the highest order which 
will contain the divisor, viz., 13 tens of 
the denomination of tens of pounds. 
Dividing by 4, we find the quotient to be 3 tens of the same 
denomination, and 1 ten over. We reduce these tens to units 
and add in the 3, atfd thus obtain 13 pounds, which being di- 
vided by 4 gives 3 pounds and 1 over. Reducing this £1 to 
shillings and adding in the 9, gives 29, which being divided by 
4 gives 7 shillings ^nd 1 over. Reducing this to pence and 
adding in 8J., and again dividing by 4, we have £33 7^. 5d 
for the entire quotient. 



9. Divide £6 8^. 8d. by 8. 
Here we have to pass to shillings be- 
fore making the first division. 



8) £6 8^. Sd . 
les. Id. 



75. Combining the principles illustrated in the foregoing 
examples we have, for the division of numbers, the following : 

Beginning with the highest order of units of the dividend^ 
pass on to the lower orders until the fewest number of figures 
he found that will contain the divisor : divide these figures by 
At for the first figure of the quotient : the unit of this figure will 
he the same as that of the lowest order used in the dividend. 

Multiply the divisor hy the quotient figure so found^ and 
subtract the product from the dividend, observing to place units 
of the same order in the samje column. Reduce the remainder' 
to units of the next lower order, and add in the units of that order 



Qdx8t.'^'76. What is th« rule for the division of nombenl 
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fmmd in the dividend : this will furnish a new dividend. Pro* 
ued in a similar manner until units of every order shall have 
km divided, 

76. There are always three numbers in every operation of 
division, and sometimes four. First, the dividend ; second, 
the divisor ; third, the quotient ; and fourth, the remainder, 
trhen the numbers are not exactly divisible. 

77. There are five operations in division. First, to write 
down the numbers; second, find how many times; third, mul- 
tiply; fourth, subtract; and fifth, reduce to the next lower order. 

EXAMPLES. 

1. Divide 1203033 by 3679. 

By the first operation, 300 times 
the divisor is taken from the divi- 
dend; or, what is the same thing, 
the divisor is taken from the divi- 
dend 300 times. By the second, it 
is taken 2 tens or twenty times ; 
and by the third, it is taken 7 units 
times ; therefore, it is taken in all 327 times : hence, 

78. Division is a short method of performing subtraction ; 
and the quotient found according to the rules always shows 
how many times the divisor may be subtracted from the 
dividend. 

Prove the above work by multiplying the divisor and 
quotient together. 

2. Divide 714394756 by 1754. Ans. 

3. Divide 47159407184 by 3574. Ans. 

4. Divide 5719487194715 by 45705. Ans. 

5. Divide 4715714937149387 by 17493. Ans. 

6. Divide 671493471549375 by 47143. Ans. 

7. Divide 571943007145 by 37149. Ans. 



OPERATION. 

3679)1203033(327 
11037 

9933 
7358 

25753 
. 25753 



QuESTd — 76. How many numbers are considered in division ? What are 
they? 77. How many operations are there in division? Name them. 
78. How may divifikm be defined ; and what does the quotient ihow? 
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8. Divide 1714347149347 by 57143. Ans. 

9. Divide 49371547149375 by 374567. Ans. 

10. Divide 171493715947143 by 571007. Ans. 

11. Divide 6754371495671594 by 678957. 

12. Divide 7149371478 by 121. 

13. Divide 71900715708 by 57149. 

14. Divide 15241578750190521 by 123456789. 

15. Divide 121932631112635269 by 987654321. 

16. Divide 14714937148475 by 123456. 

17. Divide 8890896691492249389482962974 by 987675. 

PROOF OF MULTIPLICATION. 

79. Wben two numbers are multiplied together, the midti 
plicand and multiplier are both factors of the product ; and 
if the product be divided by one of the factors, the quotient 
will be the other factor. Hence, if the product of two num^ 
hers he divided hy the multiplicand, the quotient will he the mul' 
tiplier ; or, if it he divided hy the multiplier, the quotient toiS 
he the multiplicand, 

1. The multiplicand is 61835720, the product 8162315040 : 
what is the multiplier ? 

2. iTie multiplier is 270000, the product 1315170000000: 
what is jhe multiplicand ? Ans. 

3. The product is 68959488, the multiplier 96 : what is 
the multiplicand ? 

4. The multiplier is 1440, the product 10264849920: 
what is the multiplicand ? Ans, 

5. The product is 6242102428164, the multiplicand 
6795634 : what is the multiplier ? Ans. • — — 

80. When the divisor is a composite number. 

Divide the dividend hy one of the factors of the divisor, and 
then divide the quotient thus arising hy the other factor : ike 
last quotient will he the one sought. 

Quest. — 79. How may multiplication bo proved by division? 80. How 
do you divide when the divisor is a composite number? 
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EXAMPLES. 

1. Let it be required to divide 1407 dollars equally among 
21 men. Here the factors of the divisor are 7 and 3. 

Let the 1407 dollars be first divi- 
ded equally among 7 men. Each 
sJiare will be 201 dollars. Let each 
one of the 7 men divide his share 
into 3 equal parts, each one of the 
three equal parts will be 67 dollars, and the whole number 
of parts will be 21 ; here the true quotient is found by divi- 
ding continually by the factors. 

2. Divide 18576 by 48 = 4 x 12. Ans, 

3. Divide 9576 by 72 = 9 x 8. • Ans, 



' OPERATION. 
7)1407 

3)201 1st quotient 

67 quotient sought 



4. Divide 19296 by 96 = 12 X 8. Ans, 



81. It sometimes happens that there are remainders after 
division — ^they are to be treated as follows : 

The first remainder J if there he one, forms a part of the tnie 
remainder. The product of the second remainder, if there he 
orie, hy the first divisor, forms a second part. Either of these 
parts, when the other does not exist, forms the true remainder, 
and their sum is the true remainder when they hoth exist together, 
and similarly when there are more than two remainders. 

1, What is the quotient of 751 grapes, divided by 16 ? 
f 4)751 
4 X 4 = 16 5 4 )187 ... 3 

C 46 ... 3 X 4 = 12 

15 the true remainder. 
Ans. 46|-|-. 

In 751 grapes there are 187 sets, (say bunches,) with 4 
grapes or units in each bunch, and 3 units over. In the 187 
bunches there are 46 piles, 4 bunches in a pile, and 3 bunches 
over. But there are 4 grapes in each bunoh ; therefore, the 

QuBBT^ — 81. How do you dispose of the remainders, if there are anyi 
after division? 
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number of grapes in the 3 bunches is equal to 4 X 3 =: l^* 
to which adl 3, the grapes of the first remaindery-and «• >- 
have the entire remainder 15. . i, r^ 

2. Divide 4967 by 32. :5S 

r 4 )4967 * - ^ 

4 X 8 = 32 < 8)1241 . . . 3, 1st remainder. • * 

( 155 . . . 1x4 + 3=7 the true remaindttt . *' 

Ans, 155^. I 

3. Divide 956789 by 7 X 8 = 56. 

4. Divide 4870029 by 8 x 9 = 72. 

5. Divide. 674201 by 10 x 11 = 110. 
^ 6. Divide 445767 by 12 x 12 = 144. 

7. Divide 375197351937 by 349272 = 1 2x11x9x7 
X 7 x 6. 

12 )375197351937 

11 )33 266445994 ... 9 .... = 9 

9 )284240 4181 ... 3 - - 12 X 3 '- . - = 36 

7 )315822686 . . . 7 -- 12 X 11 X7 - . = 924 

7 )451 17526 . ..4--12xllX9x4 - = 4752 

6 )6445360 ... 6 --12x11x9x7x6 = 49896 

Quotient = 1074226 ... 4 - - 12 x 11x9x7x7x4 = 232848 

Remainder = 288465 

8. Divide 7349473857 by 27. Ans. — 

9. Divide 749347549 by 144. Ans. 

10. Divide 649305743 by 55. Ans. 

11. Divide 4730715405 by 121. Ans. 

12. Divide 3704099714 by 108. Ans. 

13. Divide 4710437154 by 132. Ans. 

14. Divide 1071540075 by 99. Ans. 

15. Divide 468248 by 3x4x2x5x6. 

16. Divide 98765432101234567890 by 12x 11 X 10 X 9 
X8x7x6x5x4x3x2. 
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82. When the divisor has one or more O's at the right, it 
nay he regarded as a composite number, of which one factor 
is J with as many O's on the right as there are O's at the right 
of the divisor, and the remaining figures express the other 
factor. Strike off the 0*s and the same number of figures from 
the right of the dividend — this is dividing hy one of the factors ^ 
then proceed to divide hy the other, 

1. Divide 14715967899 by 145000. 

145000)14715967899(101489^/^ Quotient. 
145 



215 
145 


Or thus, 


709 145000J 


114715967899(10148 


580 


215 


1296 


709 


1160 


1296 


1367 
1305 

62899 Rem. 


1369 
62899 Rem. 



Note. In the second operation of this example, the prodacts of 
the divisor by each quotient figure are subtracted mentally, and the 
remainders only written down. .Let the pupil perform many exam- 
ples in division in this way. 

2. Divide 571436490075 V 36500. 

3. Divide 194718490700 by 73000. 

4. Divide 795498347594 by 47150. 

5. Divide 1495070807149 by 31500. 

6. Divide 6714934714934 by 754000. 

7. Divide 1071491471430715 by 754000. 

8. Divide 14714937493714957 by 157900. 

9. Divide 7149374947194715 by 1749000. 

10. Divide 714947349 by 90. 

11. Divide 1714937148 by 14400. 

12. Divide 69616103498721931800 by 975005700. 



Quest — 82. What is the [iFocess when the divisor has 0*8 annexed T 
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13. Divide 656458931996524171800 by 700489a70, 

14. Divide 7149437149547 by 3714900. 

EXAMPLES IN DENOMINATE NUMBERS. 

1. A gentleman's income is £1260 I5s. 5 J. a year: wbit 
is tliat per day, 365 days being contained in one year ? 

£ s. d» £ s, a, 
365 ) 1260 15 5 ( 3 9 1 = Ans. 
1095 10 

165 34 10 10 X 6 

20 



365)3315(95. 
3285 

^30 
12 



34 


10 


10 
10 


345 


8 


4 
3 


1036 


5 





207 


5 


0- 


17 


5 


5 


1260 


15 


5 



365)365(l(f. 
365 



2 Divide £47 I9s. 4d. by 3. Ans. 

3. Divide £37 14^. lOd. by 24. Ans. 

4. Divide £49 19*. Uid, by 66-. Ans. 

5. Divide £34 14^. d^d. by 149. . Ans. 

6. Divide £1774 19^. lO^J. by 179. Ans. 

7. Divide 47yd, 3qr, 2na, by 5. Ans. 

8. Divide 37A. 2R. UP. by 9. Ans. 

9. Divide 7142b. lOoz. I2gr. by. 89. Ans. 

10. Divide 374cm?^. 3qr. lOlb, by 48. Ans. 

11. Divide 374E.E. 2qr. 3na. by 142.' Ans. 



12. If 60 sheep be sold for £112 10^., what is tbe value 
of 1 sheep ? 

13. If 112/^. of cheese cost £2 18^. 8d., what is that pet 
pound ? 

14. If I7cwt, of lead cost £15 5s. 7^d., what costs lewt.^. 

15. Bought 7 yards of cloth for 16^. 4d. ; what is that per 
yard ? 
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16. If 63 oxen cost £2553 1^. 6 J., what costs 1 ox? 

17. If 66/6. of butter cost £5 15^. 6J., what costs lib. ? 

18. If 528Z5. of tobacco cost £23 13^., what costs 1/6.? 

19. If a tun, or 252 gallons, of wine cost £60, what costs 
1 gallon ? 

20. A prize of 1000 guineas is to be divided among 150 
sailors ; what is each man's share, after deducting ^ part for 
the officers ? 

21. If 125 ingots of silver, each pf an equal weight, weigh 
1347 oz. llpwt, I4gr,f what is the weight of 1 ingot? 

22. If 475cwt. Iqr, 14/6., be the weight of 27khds. of to- 
bacco, what is the weight of IM^.? 

23. Bought 6 pieces of tapestry, containing 237E, FL 2qr. 
2na, ; what is the length of 1 piece ? 

APPLICATIONS. 

1. Ix^ 1842, nine mills in Lowell manufactured 434000 
pounds of cotton per week. How much was manufactured 
by each mill, supposing the amount was exactly the same ? 

2. The number of inhabitants in the city of New York in 
1840 was 312710, and the expenses of the city government 
(1645779,30. If this*was raised by an equal tax upon every 
inhabitant, how much would each have to pay ? 

3. The number of hogsheads of tobacco exported from the 
United States in the 20 years preceding 1841, was 1792000, 
and their estimated value was $131346514. What was the 
average value by the hogshead ? 

4. The amount of coffee imported in 1840 was 94996095 
pounds, and its value was estimated at $8546222. What 
was its worth per pound ? 

5. The number of scholars attending the public schools of 
the state of Maine^ in 1839, was 201024, and the amount ex- 
pended for the support of the schools was $2581 13,43. What 
was the cos^ to the state for the tuition of each scholar ? 
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6. The militia force of the United States, according to the 
Army Register for 1845, was 1426868, and the number of 
commissioned officers belonging to it was 69450. How mti^ 
soldiers did that allow to each officer ? 

7. The whole coinage of the United States for the 51 yeail 
preceding 1845, amounted to $110177761,38. Suppose an 
equal amount had been coined each year, what would it haTV 
been ? 

8. In 1843 there were sold 1605264 acres of the public 
lands. The sum received for them was $2016044,30, and 
the sum paid into the national treasury, after deducting 
expenses, was $1997351,57. What was the average cost 
per acre to the purchasers, and what was the average price 
per acre received by the government ? 

9. The net amount of duties on imports for eighteen yeapi 
preceding 1843, was $452539300,81. How much was col- 
lected in each year, supposing the sums to have been equal ? 

10. There was inspected in Onondaga county, N. Y., in 
1844, 4003554 bushels of salt. The duties collected on these 
amounted to $240305. What was the duty on each bushel ? 

11. There were thirty-five banks in New Hampshire in 
1844, whose whole resources were $5836014,07. If this 
sum was equally divided, how much would belong to each ? 

12. The population of Europe in 1837 was estimated at 
233884800, and the number of square miles, at 3708871. 
How many inhabitants would this give to each square mile ? 

13. In 1843, there were 3173 public schools in Massa- 
chusetts, which were attended during the winter by 1 1 9989 
scholars. How many would this allow to each school ? 

14. The number of male scholars attending the public 
schools of Pennsylvania was reported, in 1843, to be 161164 
and the number of female scholars 127598. The number of 
male teachers employed by the state was 5264, and the num- 
ber of female teachers 2330. How many scholars would 
this give to each teacher ? 
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15. The value of the exports from the United States in 
1841, was 8104691534. If an equal amount had been ex- 
ported each day of the year excepting Sundays, what would 
it have been ? • ^ 

OF THE PROPERTIES OF THE 9's. 

83. Besides the methods already explained of proving the 
operations in figures, there is yet another called the method 
by easting out the 9V. That method we will now explain. 

84. An excess of units over exact 9's, is the remainder 
after the niunber has been divided by 9 : hence, any number 
less than 9 must be treated as an excess over exact 9's. 

Let us write down the numbers 
to be added, as at the right. Now, 
if we divide each number by 9, 
and place the quotients to the right, 
and the remainders in the column 
still to the right, we shall have, in 
the middle column, the exact num- 
ber of 9's contained in each num- 
ber, and in the column at the right, 
the excesses over exact 9's. By 
adding these columns, we find 15 
in the column of remainders, which is equal to one 9 and 6 
over : hence, there are 764 exact 9's and 6 over. But it is 
evident that the sum of all the numbers, viz., 6882, must con- 
tain exactly the same number of 9's and the same excess 
over exact 9's, as are found in the numbers taken separately, 
since a whole is equal to the sum of all its parts any way 
taken : therefore, in the sum of any numbers whatever, tlie 
number of exact 9*s and the excess over 9'j are equal, respect' 
ively, to the aggregate of exact 9^s and the excess of 9'^ in the 
numbers taken separately. 

Quest. — 83. What other methods of proof aro there for arithmetical 
operatbiis, besides those already explained ? 84. What is an excess of 9's 7 
How do the exact number of 9's and the excess of 9's in any sum com* 
paie with the exact 9*8 and the excess of 9's in the several numbers? 
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lotients aAer di- 
viding by 0. 


mainders, or ex- 
cesses over 9. 




3870 ... 430 . . 


& 

.0 


2708 ... 300 . . 


. 8 


304 .. . 33 .*. 


. 7 


>6882 764 


6 


764-6 
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86. We will now explain a short process of finding tha 
excess over an exact number of 9's in any number whateva; 
and to do this, we must look a little into the formatioaof 
numbers. m- 

In any number, written with a single significant figure, M 
4, 60, 600, 8000, <fec., the excess over exact 9's wiH always be 
equal to the number of units expressed by the significant figure; 
for, in any such number we shall always have 4 = 4 

Also, 60 = (9 -fl)x5 

600 = (99+l)x8 

8000 = (999+ l)x8 

&c. &c. &c. 

Each of the numbers 9, 99, 999, &c., expresses an exact 
number of 9's ; and hence, when multiplied by 5, 6, 8, &c^ 
the several products will each contain an exact number of 
9*s ; therefore, the excess over exact 9's, in each number, 
will be expressed by 4, 5, 6, 8, &c. 

If, then, we write any number whatever, as 

6253, 
we may read it 6 thousand 2 hundred 50 and 3. Now, the 
excess of 9's in the 6 thousand is 6 ; in 2 hundred it is 2 ; 
in 50 it is 5 ; and in 3 it is 3 : hence, in them all, it is 16, 
which makes one 9 and 7 over : therefore, 7 is the excess 
over exact 9's in the number 6253. Hence, the excess over 
exact 9'f in any number whatever, may he found by adding Uh 
gether the significant figures, and rejecting the exact 9*s from 
the sum. 

Note. — ^It is best to reject or drop the 9 as soon as it oconns : 

thus we say, 3 and 5 are 8 and 2 are 10 ; then dropping the 9, we 

say,^ 1 to 6 is 7, which is the excess ; and the same for all similar 
operations. 

1. What is the excess of 9's in 48701 ? In 67498 1 

2. What is the excess of 9's in 9472021 ? In 2704962 1 

3. What is the excess of 9'8 in 87049612 ? In 4987051 ? 

• ' 

Qu^sT. — 85. What will be the excess over exact 9'b in any number ex- 
pressed by a single significant figure ? How may the exceas over exact 9^ 
be found m any number whatever? 
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Excess of 9*»* 


94874 


. . . 5 


46073 


. . . 2 


60498 


. . . 8 


3674 


. . . 2 


341 


. . . 8 


195460- 


-7 7 



PROOF OF ADDITION BY CASTING OUT THE 9'8, 

S6, — 1. In the first of these num- 

^rs we find the excess of 9's to be 5 ; 

in the second 2 ; in the third 8 ; in 

the fourth 2 ; and in the fiflh 8 : 
hence, in them all it is 25, which 
leaves 7 for the excess over exact 
9*8. We also find 7 to be the excess 
over exact 9'8 in the sum 195460: 
hence the work is supposed to be right. Notwithstanding 
this proof, it is possible, after all, that the work may be erro- 
neous. For example, if either figure in the sum is too large 
by one or more units, and any other figure is too small by the 
same number of units, the excess over exact 9's will not be 
affected. But as it would seldom happen that one error 
would be exactly balanced by another, the work when proved 
may be relied on as correct. Similar sources of error exist 
' 1 the proof of all arithmetical operations. 

2. Add together, 8754608, 4908721, 6027983, 89704543, 
2142367, and 28949760, and prove the result by rejecting 
ihe 9's. 

3. Add together 40799903, 874162, 32704931, 6704192, 
2146748, 94004169, and prove the result by casting out 
the 9's. 
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874136 ... 2 
45302 . . . 5 

828834 . . . 6 



PROOF OF SUBTRACTION BY CASTING OUT THE-9's. 

87. — 1- Since the sums of the re- 
mainder and subtrahend must be equal 
to the minuend, it follows that the ex- 
cess of 9's in these two numbers must 
be equal to the excess of 9'8 in the 
minuend : hence, to the excess of 9'^ in the remainder add the 
excess of 9'^ in the subtrahend, and the excess of 9's in the 
sum wUl be equal to the excess of 9'^ in the minuend, 

Quurr.r— 86. Explain the proof of addition by casting out the 9's. In 
what k the i»o6f defective? 87. Explain the proof of subtraction by cast* 
ing out the 9'flL 
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2. From' 874096 take 370494, and prove the work by re- 
jecting the 9's. 

3. From 47096702 take 1104967, and prove the work by 
rejecting the 9's. 

PROOF OF MULTIPLICATION BY CASTING OUT THB 9'8. 

88. We will first remark, that if any number containing 
an exact number of 9's be multiplied by another whole 
number, the product will also contain an exact number 
of 9's. 

Let it be required to multiply any two numbers together, 
as 641 and 232. 

We first find the excess over exact 
9*s in both factors, and then separate 
each factor into two parts, one of 
v^hich shall contain exact 9's, and 
the other the excess, and unite the 
two together by the sign plus. It is 
now required to take 639 + 2 = 641, 
IS many times as there are units in 
225 + 7 = 232. 

Beginning with the 7, we have 14 
for the product of 2 by 7, and 447^ for the product of 639 by 
7 ; and this last contains an exact number of 9's. We then 
take 2, 225 times, which gives 450, which also contains an 
exact number of 9's. We next multiply 639 by the figures 
of 22o, and each of the several products contains an exact 
number of 9's, since 639 contains an exact number. Hence, 
the entire sum 148698 contains an exact number of 9's, to 
which if we add the one 9 from the 14, we shall find the ex- 
cess of 9's in the product to be 5 ; and as the same may be 
shown for any numbers, we conclude that, the excess qf9^sin 
any product must arise from the product of the excess of9*s in 
the factors, 

QuEST^ — 88. Explain the proof of multiplication by casting out the 9'* 
What doea the excess of 9's in any product arise from? 
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641 = 639 + 2 
232 = 225 + 7 


4473 + 14 
450 
. 3195 

1278 
1278 


148698 + 14 



PROPERTIES OF THE 9's. 97 

t 

But since the product of two numbers found in the ordinary 
way must contain the same number of 9's, and the same ex- 
cess of 9's as a product found above, it follows that, if the 
excesses of 9*f in any number of factors be multiplied together^ 
the excess of 9^s in such product mil be equal to the excess of 
9*s in the product ofthefactori. 

EXAMPLES. 

(1.) (2.) 

Multiply 87603 ... 6 818327 ... 2 

by 9865 1 9874 1^ 

Prod. 864203595 ... 6 8080160798 ... 2 



3. By multiplication we have 

Ex. 4. Ex. 8. Ex. 4. Ex. of prodnct, S. 

7285 X 143 X 976 = 1016752880. 

Ex. 5. Ex. 4. Ex. 0. Ex. 0. 

4. We also have 869 x 49 x 36 = 1532916. 

When the excess of 9's in any factor is 0, the excess of 
9^8 in the product is always 0. 

PROOF OF DIVISION BY CASTING OUT THE 9's. 

89. Since the divisor multiplied by the quotient must pro- 
duce the dividend, it follows that if the excess of 9's in the 
divisor be multiplied by the excess of the 9*s in the quotient, 
the excess of 9's in the product will be equal to the excess 
of 9*8 in the dividend. 

1. The dividend is 8162315040, the divisor 61835720, and 
the quotient 132 : is the work right? 

2. The dividend is 10264849920, the divisor 1440, and 
the quotient 7128368 : is the work right? 

3. The dividend is 748550924 10,lhe quotient 78795, and 

the divisor 949998 : is the work right ? 

Let the pupils apply the property of the 9's to other ex- 
amples. 

Quest. — If tlie excess of 9*s in any number of factors be multiplied to« 
fsther, what will the excels of 9's in the product be equal to? 89. How do 
yoa ynff divhmm by casting out tho 9*a 1 

5 
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f 

REMARKS. 

90. — 1 . Numeration, Addition, Subtraction, Multiplication, 
and Division are called the five ground rules, because all the 
other operations of arithmetic are performed by means of 
them. Multiplication, however* is but a short method of per- 
forming addition, and division but an abridged method of 
subtraction. 

2. A prime number is one which cannot be exactly divi- 
ded by any number except itself and unity. Thus, 1, 3, 5, 
7, 11, 13, 19, 23, &c., are prime numbers. 

3. The product of two or more prime numbers will be ex- 
actly divisible only by one or the other of the factors. 

• 

4. If an even number be added to itself any number of 
times, sthe sum will be even ; hence, if one of the factors of 
a product be an €(^en number, the product will be even. 

5. An odd number is not divisible by an even number ; nor 
is a less number exactly divisible by a greater. 

6. The quotient arising from the division of the sum of two 
or more numbers, by any divisor, is equal to the sum of the 
quotients which arise from the division of the parts separately. 

7. Any number is divisible by 2, if the last significant 
figure is even ; and is divisible by 4, if the last two figures are 
divisible by 4. 

8. Any number whose last figure is 5 or 0, is exactly 
divisible by 5 ; and any number whose last figure is 0, is 
exactly divisible by 10. 

Quest. — 90* — 1. What are the five ground rules of arithmetic? What 
other rule in fact embraces ^e rule of multiplication 7 How may divisioii 
be performed ? 2. What is a prime number ? 3. By what numbers only will 
the product of prime factors be divisible 7 4. If an even number be multi- 
plied by a whole number, will the product be odd or even 7 5. Is an odd 
number divisible by an even number 7 6. What is the quotient arising irom 
the division of the sum of two or more numbers by any divisor equal to 7 
7. When is a number exactly divisible by 2 7 When by 4 7 8. If the ImI 
figure of a number be 5 or 0, by what numben may it be cGvided? 
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DIVISIONS OF ARITHMETIC. 

91. The science of arithmetic,, which treats of numbers, may 
be divided into four parts : 

1st That which treats of the properties of entire units, called 
the Arithmetic of WTiole Numbers ; 

2d. That which treats of the parts of unity, called the Arith- 
metic of Fractions ; 

3d. That which treats of the relations of the unit 1 to the 
numbers which come from it, whether they be integers or 
fractions, and the relations of these numbers to each other; and 

4th. The application of the science of numbers to practical 
and useful purposes. 

A portion of the First part has already been treated under 
the heads of Numeration, Addition, Subtraction, Multiplication 
and Division. 

The Second part comes next in order, and naturally divides 
itself into two branches; viz.. 

Vulgar or Common Fractions, in which the unit is divided 
into any number of equal parts, and Decimal Fractions, in 
which the unit is divided according to the scale of tens. 

The Third part relates to the comparison of numbers, with 
respect either to their diflference or quotient. The Rule of 
Three, and Arithmetical and Geometrical Progression, make up 
this branch of Arithmetic. 

The Fourth part embraces the applications of rules deduced 
from the science of numbers, to the ordinary transactions and 
business of life. 

106. Of what does the science of arithmetic treat ? Into how many 
parts may it be divided? Of what does the first part treat? Of what 
does the second part treat ? What is it called ? Of what does the third 
part treat ? What does the fourth part embrace ? Which part has been 
treated ? Under how many heads ? Into how many heads is the second 
part divided ? Wliat are they called ? What distinguishes them ? Ta 
what does the third part relate ? What does the fourth part embrace ? 
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OF VULGAR FRACTIONS- 
OB. The unit 1 represents an entire thing, as 1 applet 
1 chair, 1 pound of tea. 

If we suppose I thing, as 1 apple, or 1 pound of tes^ to be 
divided into two equal parts, each part is called one half of 
the thing. 

If the unit be divided into 3 equal parts, each part is called 
one third. 

If the unit be divided into 4 equal parts, each part is called 
one fourth. 

If the unit be divided into 12 equal parts, each part is 
called one twelfth ; and when it is divided into any number 
of equal parts, we have a similar expression for each of the 
parts. These equal parts of a unit are called Fractions. 

How are these fractions to be expressed by figures ? They 
are expressed by writing one figure under another. . Thus, 



•i^ is read one half. 

^ " «« one third. 

\ " " one fourth. 

\ « " one fifth. 

J. « " one sixth. 



\ is read one seventh. 

\ " " one eighth. 

-^ " " one tenth. 

^S " " one fifteenth. 

^^ « « one fiftieth. 



It should, however, be observed, that ^ is an entire half; 
|-, an entire third, and the same for all the other fractions. 
Now, these fractions being entire things^ may be regarded as 
units, and each is called a fractional unit, 

93. It is thus seen that every fraction is expressed by two 
numbers. The number which is written above the line is 
called the numerator^ and the one below it, the denonunator^ 
because it gives a denomination or name to the fraction. 

For example, in the fraction \, 1 is the numerator, and 2 



QuEffT. — 92. What does tlie unit 1 represent? If we divide it intd two 
equal parts, what is each called? If it be divided into three equal parts, 
what is each part? Into 4, 5, 6, &c., parts? What are such expressions 
called ? How may the fractions be regarded ? What are thej called f 
03. Of how many numbers is each fraction made up ? What is the one 
above the line called ? The one below the line } 
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(he denominator. In the fraction -J-, 1 is the numerator, and 
3 the denominator. 

The denominator in every fraction shows into how many equal 
parts the unit, or single thing, is divided. For example, in the 
fraction ^, the unit is divided into 2 equal parts ; in the frac- 
tion ^, it is divided into three equal parts ; in the fraction |-, 
it is divided into four equal parts, &c. In each of the above 
fractions one of the equal parts is expressed. 

But suppose it were required to express 2 of the equal 
parts, as 2 halves, 2 thirds, 2 fourths, &c. 

We should then write, 

^ they are read two halves. 
f «* " " two thirds. 

I a u a t^o fourths. 

J - " « " two fifths, &c. 

If it were required to express three of the equal parts, we 
should place 3 in the numerator ; and generally, the numera-- 
tor shows how many of the equal parts are expressed in the 
fraction. 

For example, three eighths are written, 

"I and read three eighths. 

^ " " four ninths. 

■j^ " " six thirteenths. 

■^ " " nine twentieths. 

94. When the numerator and denominator are equal, the 
numerator will express all the equal parts into which the unit 
has been divided : and, the value of the fraction is then equal 
to 1. But if we suppose a second unit, of the same kind, to 
be divided into the same number of equal parts, those parts 

QiTEST. — What does the denominator show ? What does the numerator 
Bbow f In the fraction three-eighths, wliich is tlie numerator ! Which the 
denominator ? Into how many parts is tlie unit divided ? How many 
parts are expressed i In the fraction nme-twentieths, into how many parts 
is the unit divided ? How many parts are expressed ? 94. When the 
numerator and denominator are equal, what is the value of the fraction f 
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may also be expressed in the same fraction with the parts of 
the first unit. Thus, 

•| is read three halves. 
jj. (c (c seven fourths. 
V " " sixteen fifths. 
^■^ *f " eighteen sixths. 
^5 « it twenty-five sevenths. 

If the numerator of a fraction be divided by its denominator, 
the integer part of the quotient will express the number of 
entire units which have been used in forming the fraction, and 
the remaindei* will show, how many fractional units are over. 

The unit, or whole thing, which is divided, in forming a 
fraction, is called the unit of the fraction ; and one of the equal 
parts is called the unit of the expression. Thus, in the fraction 
J, 1 is the unit of the fraction, and ^ the unit of the expression. 

In every fraction, we must distinguish carefully, between 
the unit of the fraction and the unit of the expression. The 
first, is the whole thing from which the fraction is derived ; the » 
second, one of the equal parts of the fractional expression. 

From what has been said, we conclude : 

1st. That a fraction is the expression of one or more equal 
parts of unity, 

2d. That tlie denominator of a fraction shows into how 
many equal parts the unit or single thing has been divided, 
and the numerator expresses how maftiy such parts are taken 
in the fraction, 

3d. That the value of every fraction is equal to the quotient 
arising from dividing the numerator by the denominator, 

4th. That, when the numerator is less than the denomina- 
tor , the value of the fraction is less than 1. 

Quest. — What is the value of the fi-action three-halves? Of seven- 
fourths? Of sixteen-fifths ? Of eighteen-sixths? Of twenty-five-sevenths ? 
What is the first conclusion ? What the 2d ? What the 8d ? What 
the 4th? What the 5th? What the 6th? What the 7th? What is 
the unit of the fraction three-fourths ? What is the unit of the expres- 
nonf . 
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5th. That^ when the numerator is eqtcal to the denominator^ 
the value of the fraction is equal to 1. 

6th. That, when the numerator is greater than the denomi" 
nator. the value of the fraction will be greater than 1. 

7th. That, the unit of every fraction is the whole thing 
from which it was derived; and the unit of the expression^ 
one of the equal parts taken. 

95. There are six kinds of Vulgar Fractions : Proper, Im- 
proper, Simple, Compoimd, Mixed, and Complex. 

A Proper Fraction is one in which the numerator is less 
than the denominator. The value of every proper fraction is 
Jess than 1, (Art. 94). 

The following are proper fractions : 

• 2' 3' 4» 4» 7» "g"' T0» 9» 6* 

An Improper Fraction is one in which the nmnerator is 
equal to, or exceeds the denominator. Such fractions are 
called improper fractions because they are equal to, or ex- 
ceed unity. When the numerator is equal to the denominator 
the value of the fraction is 1 ; in every ot^er case the value 
of an improper fraction is greater than 1 . 

The following are improper fractions : 

3 5 68 9 1_2 14 19 
■JJ 3» S> 7» T» 6 » 7 » T • 

A Simple Fraction is a single expression. A simple 
fraction may be either proper or improper. 
The following are simple fractions : 

13* 5 8 9 8 67 
4» ^» 7» T» ^» T* F» t' 

A Compound Fraction is a fraction of a fraction, or sev- 
eral fractions connected together with the word of between 
them. 

Quest. — ^^rite the fractiou nineteen-fortieths : — also, 60 fourteenths — 
18 fiftieths — 16 twentieths — 17 thirtieths — 41 one thousandths — 85 mil- 
liojcths — 106 fifths. 95. How many kinds of vulgar fractions are there T 
What are they ? What is a proper fraction ? Is its value greater or less 
than 1? What is an improper fraction? - Why is it called improper? 
When is its value equal to 1 ? What is a simple fraction ? WTiat is a com- 
pound fraction ? Give an example of a proper fraction. Of an improper 
fractiou. Of a simple fraction. 
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The following are compound fractions : 

Jofi, J of i of J, iof3, I of J of 4. 

A Mixed Number is made up of a whole number and t 
fraction. The whole numbers are sometimes called integers. 
The following are mixed numbers : 

3^, 4J, 6f, 5|, 6f, 3|, 

A Complex Fraction is one having a fraction or a mixed 
number in the numerator or denominator, or in both. 
The following are complex fractions : 

f 2 f 42| 



14' 47^ f' 87f 

96. The numerator and denominator of a fraction, taken 
together, are called the terms of the fraction. Hence, every , 
fraction has two terms. 

97* A whole number may be expressed fractionally bv 
writing 1 below il for a denominator. Thus, 

d may be written ^ and is read, 3 ones. 

5 " " f " " 5 ones. 

6 « " f " " 6 ones. 
8 " " f " " 8 ones. 

But 3 ones are equal to 3, 5 ones to 5, 6 ones to 6, and 8 
ones to 8. Hence, the value of a number is not changed by 
placing 1 under it for a denominator. 

Quest. — ^What is a mixed number? Give an example of a componnd 
fraction. Of a mixed fraction. Is four-ninths a proper or improper frac- 
tion? What kind of a fraction is six-thirds? What is its value? What 
kind of a fraction is nine-eighths ? What is its value 7 What kind of a 
fraction is one-half of a third ? What kind of a fraction is two and one- 
sixth? Four and a seventh? Eight and a tenth? What is a complex 
fraction ? 96. What are the terms of a fraction ? \^at are the terms ol 
the fraction three-fourtlis? Of five-eighths ? Of six -sevenths? 97. How 
may a whole number be expressed IractionallY ? Does tliis alter its vaiad* 
Give an example. 
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?. If an apple be divided into 6 equal parts, 

^ will express one of the parts, 

^ " " two of the parts, 

•f " " three of the parts, 
&c., &c., <&c., 

and generally, the denominator shows into how many equal 
parts the unit is divided, and the numerator how many of the 
parts are taken. 
Hence, also, we may conclude that, 

•|- X 2 ; that is, ^ taken 2 times = -}-, 

•^ X 3 ; that is, \ taken 3 times = f, 

•^ X 4 ; that is, ^ taken 4 times := |^, 
&c., <&c., &c., 

and consequently we have. 

Proposition I. If the numerator of a fraction be multiplied 
by any number^ the denominator remaining unchanged^ the value 
of the fraction wHl be increased as many times as there are units 
in the multiplier. Hence, to multiply a fraction by a whole 
number, we simply multiply the numerator by the number. 



1. Multiply f by 5. 

2. Multiply ^ by 7. 
3.'Multiply|f by 9. 
4. Multiply Jl by 12. 



examples. 

5. Multiply T^ by 11. 

6. Multiply ^ by 12. 

7. Multiply ^j by 14. 

8. Multiply ^f by 15. 



99. If three apples be each divided into 6 equal parts, 
there will be 1 8 parts in all, and these parts will be expressed 
by the fraction ^•^. If it were required to express but one- 
third of the parts, we should take, in the numerator, but one- 

QucsT^ — ^98. If an apple be divided into six equal parts, how do you ex- 
press one of those parts ? Two of them ? Three of them ? Four of them? 
Five of them? Repeat the proposition. How do you multiply a fraction 
by a whole number? 99. If 3 apples be each divided into 6 equal parts, 
how many parts in all ? If 4 apples be so divided, how many parts m all 7 
If 5 apples be so divided, how many parts ? How many parts in 6 apples? 
In 7? In 8? In 9? In 10? ' 
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third of the eighteen parts ; that is, the fraction |- would ex 
press one-third of ^^. If it were required to express one- 
sixth of the 18 parts, we should take one-sixth of 18, and| 
would be the required fraction. 

In each case the fraction ^^ has been diminished as maBy 
imes as there were units in the divisor. Hence, 

Proposition II. If the numerator of a fraction be dwidei 
by any number, the denominator remaining unchanged, the vakbt 
of the fraction will be diminished as many times as there are 
units in the divisor. Hence, a fraction may be divided by a 
whole number by dividing its numerator. 



EXAMPLES. 



1. Divide ^ by 6. 

2. Divide ^ by 8. 

3. Di\dde \\{ by 12. 

4. Divide \^l by 7. 



5. Divide ^^ by 5. 

6. Divide f|^ by 12. 

7. Divide ^^ by 32. 

8. Divide f |^ by 36. 



100. Let US again suppose the apple to be divided into 6 
equal parts. If, now, each part be divided into 2 equal parts, 
there will be 12 parts of the apple, and ^consequently each 
part will be but half as large as before. 

Three parts in the first case will be expressed by f , and 
in the second by ■^. But since the parts in the second are 
only half the parts in the first fraction, it follows that, 

^ = one half of |^. 

If we suppose the apple to be divided into 18 equal parts, 

Quest. — ^What expresses all the parts of the three apples? What ex- 
presses one-half of them ? One-third of them ? One-sixth of them ? One- 
ninth of them ? One-eighteenth of them ? What expresses all the parts 
of four apples? One-half of them ? One-third of them? One-fourth of 
them ? One-sixth of them ? One-eighth of them ? One-twelfth of them? 
One-twenty-fourth of them ? Put similar questions for 5 apples, 6 apples, 
&c. Repeat the proposition. How may a fraction be divided? 100. If a 
imit be divided into 6 equal parts and then into 12 equal parts, how does one 
of the last parts compare with one of the first ? If the second diviaon be 
into 18 parts, how do they compare ? If into 24? . 
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m three of the parts will be expressed by ^, and since the 
^ parts are but one-third as large as in the first case, we have 

^ = one third oi | : 

and since the same may be said of all fractions, we have 

Proposition III. If the denominator of a fraction be mul- 
tiplied by any number, the numerator remaining unchanged, the 
value of the fraction will be diminished as many times as there 
are units in the multiplier. Hence, a fraction may be divided 
by any number, by multiplying the denominator by that number. 



1. Divide f^ by 6. 

2. Divide ff by 9. 

3. Divide ^ by 12. 
4 Divide III by 11. 



EXAAIPLES. 



5. Divide J-^ by 14. 

6. Divide ^\^ by 15. 

7. Divide f ^ by 5. 

8. Divide -^Vt ^Y ^' 



101. If we suppose the apple to be divided into 3 parts 
instead of 6, each part will be twice as large as before, and 
three of the parts will be expressed by f instead of |. But 
this is the same as dividing the denominator 6 by 2 ; and 
siSce the same is true of all fractions, we have 

Proposition IV. If the denominator of a fraction be divi' 
ded by any number, the numerator remaining unchanged, the 
value of the fraction will be increased as many times as there are 
units in the divisor. Hence, a fraction may be multiplied by a 
tohole number, by dividing the denominator by that number. 



Quest. — What pari of 24 is 6 ? If the second division be into 30 parts 
boTir do they compare ? If into 36 parts ? Repeat the proposition. How 
may a fraction be divided by a whole number ? 101. If we divide 1 apple 
into three equal parts and another into 6, how many times greater will 
the parta of the first be tnan those of the second ? Are the parts larger 
as you decrease the denominator ? If you divide the denominator by 3, 
how do you affect the parts ? If you divide it by 8 ? By 4 ? By 6 I 
By 6 1 By 7 ? By 8 ? Repeat the proposition. How may a fractioq 
be multiplied by a whole number ? 
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EXAMPLES. 



1. Multiply I by 2, by 4. 

2. Multiply ^ by 4, 8, 16. 

3. Multiply ll by 4, 6, 12. 

4. Multiply ^ by 16, 56. 



5. Multiply ^ by 7. 

6. Multiply^ by 5, 10,20. 

7. Multiply f^ by 8, by 16. 

8. Multiply ^ by 7, by 21. 



103. It appears from Prop. I. that if the numerator of a 
fraction be multiplied by any number, the value of the frac- 
tion will be increased as many times as there are units in the 
multiplier. It also appears from Prop. III., that if the de- 
nominator of a fraction be multiplied by any number, the value 
of the fraction will be diminished as many times as there are 
units in the multiplier. 

Therefore, when the numerator and denominator of a frac- 
tion are both multiplied by the same number, the increase 
from multiplying the numerator will be just equal to the de- 
crease from multiplying the denominator ; hence we have, 

Proposition V. If both terms of a fraction he muUipUed 

by the same number ^ the value of the fraction will remain uii- 

changed. 

f 

EXAMPLES. 

1. Multiply the numerator and denominator of |> by 7. 

rxT X. 5 5 X 7 35 

We nave, — = = — . 

' 7 7x7 49 

2. Multiply the numerator and denominator of ^ by 3, by 
4, by 6, by 7, by 9, by 15, by 17. 

3. Multiply both terms of the fraction ^ by 9, by 12, by 
16, by 7, by 5, by 11. 

Quest. — 102. If the numerator of a fraction be multiplied by a nmnbor, 
how many times is the fraction increased? If the denominator be multi- 
plied by the same number, how many times is the fraction diminished ? If 
then the numerator and denominator be both multiplied at the same tiaM, 
it th« value changed? Why not? Rapeat the proposition. 
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103. It appears from Prop. II. that if the numerator of a 
fraction be divided by any number, the value of the fraction 
will be diminished as many times as there are units in the di- 
Tisor. It also appears from Prop. lY., that if the denominator 
of a fraction be divided by any number, the value of the frac- 
tion will be increased as many times as there are units in the 
divisor. Therefore, when both terms -of a fraction are divided 
by the same number, the decrease from dividing the numerator 
will be just equal to the increase from dividing the denomina- 
tor: hence we have, 

Proposition VI. If both terms of a fraction he divided 
hy the same number, the value of the fraction will remain un- 
ehanged. 

EXAMPLES. 

1. Divide both terms of the fraction -j^ by 4 : this gives 

2. Divide each term by 8 : this gives |j^ = ^. 

3. Divide each term of the fraction -^^ by 2, by 4, by 8, 
by 16, by 32. 

4. Divide each term of the fraction -j^ by 2, by 3, by 4, 
by 5, by 6, by 10, by 12, by 15, by 20, by 30, by 60. 

GREATEST COMMON DIVISOR. 

104. Any number greater than unity that will divide two 
or more numbers without a remainder, is called their com- 
mon divisor: and the greatest number that will so divide 
them, is called their greatest common divisor. 

^^■— ^■^■■^^■^^— » ■!■ !■ ^i»^— I ■ 111 ■■■■■■■■■■■■ 1 ,1 1—^— I ■ ^— ^^.^■^— ^ 

Quest. — 103. If the numerator of a fraction be divided by a number, 
how many times will the value of the fraction be diminished? If the de- 
nominator be divided by the same number, how many times will the value 
of the fraction be increased? If they are both divided by the same num- 
ber, will the value of the fraction be changed? Why not? Repeat th* 
pioposittoii. 104. What is a common divisor? What is the greatest com« 
mon diviior of two or moro numben? 
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Before explaining the manner of finding this diyisoTy it is 
necessary to explain some principles on which the method 
depends. 

One number is said to be a multiple of another when it 
contains that other an exact number of times. Thus, 24 is 
a multiple of 6, because 24 contains 6 an exact number of 
times. For a like reason 60 is a multiple of 12, since it con 
tains 12 an exact number of times. 

First Principle. Every number which exactly divides 
another number will also divide without a remainder any 
multiple of that number. For example, 24 is divisible by 8 
giving a quotient 3. Now, if 24 be multiplied by 4, 5, 6, or 
any other number, the product so arising will also be divisi- 
ble by 8. 

Second Principle. If a number be separated into two 
parts, any divisor which will divide each of the parts sep- 
arately, without a remainder, will exactly divide the given 
number. For, the sum of the two partial quotients must be 
equal to the entire quotient ; and if they are both whole num- 
bers, the entire quotient must be a whole number ; for the sum 
of two whole numbers cannot be equal to a fraction. ' 

For example, if 36 be separated into the parts 16 and 20, 
the number 4, which will divide both numbers 16 and 20, 
will also divide 36 ; and the sum of the quotients 4 and 5 will 
be equal to the entire quotient 9. 

Third Principle. If a number be decomposed into two 
parts, then any divisor which will divide the given number 
and one of the parts, will also divide the other. 

For, the entire quotient is equal to the sum of the two par- 
tial quotients ; and if the entire quotient and one of the partial 
quotients be whole numbers, the other must also be a whole 
number ; for no proper fraction added to a whole number can 
give a whole number. 



Quest. — ^When is one number said to be a multiple of another? What 
is the fiist principle? What is the second ? What is the third ] 
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OPERATION. 
216)408(1 

216 

192)216(1 
192 



24)192(8 
192 



1. Let it be -required to find the 
greatest common divisor of the num- 
bers 216 and 408. 

It is evident that the greatest com- 
mon divisor cannot be greater than 
the least number 216. Now, as 2 1 6 
will divide itself, let us see if it will 
divide 408 ; for if it will, it is the greatest common divisor 
sought. 

Making this division, we find a quotient 1 and a remainder 
192; hence, 216 is not the greatest common divisor. Now 
we say, that the greatest common divisor of the two given num- 
hers is the common divisqr of the less number 216 and the re- 
mainder 192 after the division* For, by the second principle, 
any number which will exactly divide 216 and 192, will also 
exactly divide the number 4Q8. 

Let us now seek the common divisor between 216 and 
192. Dividing the greater by the less, we have a remainder 
of 24 ; and from what has been said above, the greatest com- 
mon divisor of 192 and 216 is the same as the greatest 
common divisor of 192 and 24, which we find to be 24. 
Hence, 24 is the greatest common divisor of the given num- 
bers 216 and 408 ; and to find it 

Divide the greater number by the less, and then divide the 
divisor by the remainder, and continue to divide the last divisor 
by the last remainder until nothing remains. The last divisor 
will be the greatest common divisor sought. 

EXAMPLES. 

1. Find the grealtest common divisor of 408 and 740. 

2. Find the greatest common divisor of 315 and 810. 

3. Find the greatest conunon divisor of 4410 and 5670. 

4. Find the greatest common divisor of 3471 and 1869. 

5. Find the greatest common divisor of 1584 and 2772. 



QuK8T.r-^iye the rule for finding the greatest conunon divisor. How do 
yoa find the greateit common divisor of more than two nmnbers ? 



/■ 
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NoTS. — ^If it be required to find the greatest eommon diTiaar of 
more than two numbers, find first the greatest common dlTisor of 
two of them, then of that common divisor and one of the remaining 
numbers, and so on for all the numbers : the last common diFisor 
will be the greatest common divisor of all the numbers. 

6. What is the greatest common divisor of 492, 744, and 
1044? Ans. - — 

7. What is the greatest common divisor of 944, 1488, and 
2088? 

8. What is the greatest common divisor of 216, 408, and 
740 ? - 

9. What is the greatest eommon divisor of 945, 1560, and 
22683 ? 

10. What is the greatest common divisor of 204, 1190, 
1445, and 2006 ? 

SECOND METHOD. 

105. It has already been remarked (Art. 90), that a pnme 
number is one which is only divisible by itself or unity, and 
that a composite number is the product of two or more fac- 
tors (Art. 61). Now, every composite number may be de- 
composed into two or more prime factors. For example, if 
we have the composite number 36, we may write 

36 = 18x2 = 9x2x2 = 3x3x2x2; 

in which we see there are four prime factors, viz., two 3*6 
and two 2's. 

Again, if we have the composite number 150, we may 
write 

150= 15 X 10 = 3x5x10 = 3X5X5X2; 

in which there are also four prime factors, viz., one 3, two 
5's, and one 2. Hence, to decompose a number into its 
prime factors, 

QucsT.— >105. What is a prime number? What is a composite number? 
Into what may it be decomposed? What are the prime fistoton of 36? 
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Divide it cantinuaUy hy any prime number which will dtvtde 
it without a remainder, and the last quotient, together with th4 
teveral divisors, wiU be the prime factors souglu. 



EXAMPLES. 

^ 1. What are tlie prime factors of 
180? 

We first divide by the prime num- 
ber 2, which gives 90; then by 3, 
then by 5, then by 3, and find the^ 
tix prime factors 2, 3, 5, 3, and 2. 



OPERATION. 

2)180 

3)90 

5)30 

3)6 

2 

2x3x5x3x2 = 180 



2. What are the prime factors of 645 ? Ans. 

3. What are the prime factors of 360 ? Ans. 

106. It is plain that the greatest common divisor of two or 
more numbers, will always be the greatest common factor, 
and that such factor must arise from the product of equal 
prime numbers in each. Hence, to find the greatest com- 
mon divisor of two or more lumbers. 

Decompose them into their prime factors, and the product of 
those factors which are common will be the greatest common 
iwisor sought, 

EXAMPLES. 

1. What is the greatest common divisor of 1365 and 1995 ? 



3 )1365 

5)455 

7)91 

13 

Hence, 3, 5, 7, and 13 are 

prime factors. 



3 )1995 

5 )665 

7 )133 

19 



Hence, 3, 5, 7, and 19 are 
the factors. 
Hence, 3 x 5 x 7 = 105 = the greatest common divisor. 

QuEiTd — ^How do you decompose a number into its pnme factors? 106 
What is the greatest common divisor of two or more mhnbers 7 What does 
mdi factor arise from? How then do yon find the greatest common divisor 7 
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2. What is the greatest common divisor of 12321 and 
54345 ? 

3. What is the greatest common divisor of 3775 and 1000 .f 

4. What • is the greatest common divisor of 6327 and 
23997 ? 

5. What is the greatest common divisor of 24720 a^ 
4155? 

LEAST COMMON MULTIPLE. 

125. A number is said to be a common multiple of two or 
more numbers, when it can be divided by each of them, sepa- 
rately, without a remainder. 

The least common multiple of two or more numbers, is the 
least number which they will separately divide without a re- 
mainder. Thus, 6 is the least common multiple of 3 and 2, it 
being the least number which they will separately divide with 
out a remainder. 

A factor of a number, is any number greater than 1 that 
will divide it without a remainder ; and a prime factor is any 
prime number that will so divide it. 

Now, it is plain, that a dividend will contain its divisor an 
exact number of times, when it contains as factors, every factor 
of that divisor : and hence, the question of finding the least 
common multiple of several numbers is reduced to finding a 
number which shall contait all the prime factors of each num- 
ber and none others. If the numbers have no common prime 
factor their product will be thgir least common multiple. 

Example 1. — Let it be required to find the least common 
%iultiple of 6, 8 and 12. 

126. When is one number said to be a common multiple of two or 
more numbers ? What is the least common multiple of two or more 
numbers? Of what numbers is 6 the least common multiple? What ia 
the difference between a common multiple and the least common mul- 
tiple ? What is a factor of a number ? What is a prime factor ? What 
is a prime number ? When will a dividend exactly contain its divisor ? 
To what is the question of finding the least common multiple reduced ? 
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2X3 2X2X2 2X2X8 



We see, from inspection, that 
the prime factors of 6, are 2 and 
3;— of 8; 2, 2 and 2; — and of 
12; 2, 2 and 3. 

Now, every factor, of each number^ must appear in the least 

^ common multiple, and none others : hence, we must have all 

thefiictors of 8, and such other prime factors of 6 and 12 as 

are not found among the prime factors of 8, that is, the fector 3. 

Hence 

2X2X2X3= 24, the least common multiple. 

To separate the prime factors, or to find the least .common 
multiple of two or more numbers, 

FIRST METHOD. 

L Place the numbers on the same line, and divide by any 
prime number that will divide two or more of them without 
a remainder^ and set down in a line below^ the quotients and 
(he undivided numbers, 

n. Divide as before^ until there is no number greater than 
1 that will exactly divide any two of ihe numbers : then muU 

I tiply together the numbers of the lower line and the divisors^ 
and the product will be the least common multiple. If in 
comparing the numbers together, we find no common divisor^ 

' their product is the least common multiple. 

2. Find the least common multiple of 3, 8, and 9. 

We arrange the numbers in a line, 
and 863 that 3 will divide two of 
them. We then write down the quo- 
tients 1 and 3, and also the 8 which 
cannot be divided. Then, as there 



OPERATION*. 
3 2X2X2 8X8 
3)3 .. 8 ... 9 

1 . . o . . . 3 

1X8X3X3 = 72. 



is no common divis6r between any two of the numbers 1, 8, 

Quest. — Give the rule for finding the least common multiple. If the 
numbers have no commoa divisor, what is the least common multiple t 
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and 3, it follows that their product, multiplied by the diriaor 3, 
will give the least common multiple sought. 

3. Find the least common multiple of 6, 7, 8, and 10. 

4. Find the least common multiple of 21 and 49. 

5. Find the least common multiple of 2, 7, 5, 6, and 8. 

6. Find the least common multiple of 4, 14, 28, and 98. 

7. Find the least common multiple of 13 and 6. 

8. Find the least common multiple of 12, 4, and 7. 

9. Find the least common multiple of 6, 9, 4, 14, and 16. 

10. Find the least common multiple of 13, 12, and 4. 

11. What is the least conunon multiple of 11, 17, 19, 21« 
and 7? 

SECOND METHOD. 

108. To find die least common multiple by this method. 

Decompose each number into its prime factors ; after whtek^ 
select from each number so decomposed the factors which are 
common to them all, if there be such : then select those which are 
common to two or more of the numbers, and so on until all 
the factors common to any two of them shall have been 
selected. Then multiply these several factors together^ and 
also the factors which are not common^ and the product wiU 
be the least common multiple, 

EXAMPLES. 

1. What is the least common multiple of 99 and 468? 



The prime factors of 99 
are 3, 3, and 1 1 ; and of 
468, 3, 3, 2, 2, and 13: 
hence, the common factors 
are 3 and 3, which are to be 
multiplied by 1 1, 2, 2, and 13. 



OPERATION. 

99=3x3x11 
468=3x3x2x2x13. 

3x3x11 X2x2>^13=514a 



QuKSTw — ^108. How do you find the least common multiple by the 
metbodt 
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2, What is the least common multiple of 12, 14, and 36 ? 

Having decomposed the 
anmbers into their prime fac- 
tors, we see that 2 is common 



OPERATION. 

12 =Xx\x;sf 

14=^X7 
86=^xXxXx3. 



2X3x2x3x7 = 252. 



to them all. We then set it 
aside as a multiplier, and 
cross it in each number. We 
next set 3 and 2 aside, and 
cross them in a contrary direction. We then have 7 and 3 
remaining, which we use as factors. It is plain that this 
method introduces into the common multiple every prime fac- 
tor of each i^uraber. 

3. What is the least common multiple of 4, 9, 10, 15^ 18, 
20, 21 ? 

4. What is the least common multiple of 8, 9, 10, 12, 25, 
32, 75, 80 ? 

5. What is the least common multiple of 1,2, 3, 4, 5; 6 
7, 8, 9 ? 

6. What is the least common multiple of 9, 16, 42, 63, 21, 
14, 72 ? 

7. What is the least common multiple of 7, 15, 21, 28, 35, 
100, 125 ? 

8. What is the least common multiple of 15, 16, 18, 201 
24. 25, 27, 30 1 

REDUCTION OF VULGAR FRACTIONS. 

109. Reduction of Vulgar Fractions is the method of 
changing their forms without altering their value. 

A fraction is said to be in its lowest terms, when there is 
no number greater than 1 that will divide the numerator and 
denominator without a remainder. The terms of the fraction 
have then no common factor. 



Quest. — 109. What is reduction? When is a fraction said to be m its 
^ lowest terms? Is one-half in its lowest terms ? Is the fraction two-fourths? 
Is three-fiNirths? 
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CA.SE I. 

110. To reduce an improper fraction to its equivalent 
whole or mixed number. 

Divide the numerator by the denominator; the quotient wiUhe 
the whole number ; and the remainder^ if ihere be one, placed 
over the given denominator will form the fractional part. 

It was shown in Art. 94, that the value of every fraction 
is equal to the quotient arising from dividing the numerator 
by the denominator : hence the value of the fraction is not 
changed by the reduction. 

EXAMPLES. 

1 . Reduce Y *^<1 V ^^ their equivalent whole or mixed 
numbers. 

OPERATION. OPERATION. 

. 4 )84 9 )67 

^ Ans. 21 Ans. 7| 

2. Reduce ^-^ to a whole or mixed number. Ans, 



3. In y of yards of cloth, how many yards ? Ans, — 

4. In ^^^ of bushels, how many bushels ? Ans* 

5. If I give \ of an apple to each one of 15 children, how 
many apples do I give ? 

6. Reduce f||, ^^-^^, ^Vtt > T^¥» to their whole or 
mixed numbers. 

7. If I distribute 878 quarter-apples among a number of 
boys, how many whole apples do I use ? 

8. Reduce -^f- to a whole or mixed number. 

9. Reduce ^Ywi ^^ ^ whole or mixed number. 

10. Reduce ^-^^^- to a whole or mixed number. 

11. Reduce --^^^^ to a whole or mixed number. 

Quest. — 1 10. How do you reduce a fraction to its equivalent whole or 
mixed number? Does this reduction alter its value ? Why not? What 
are four-halves equal to ? Ei|;ht-fourths ? Sixteon-eighths ? Twenty-fifths? 
Thirty-six-sixths? Four-thmls? What are nine-fourths equal to? Nine- 
fiftlis ? Seventeen-sixths ? Eighteen-sevenths ? 
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CASE 11. 

111. To reduce a mixed number to its equivalent imptt)per 
fraction. 

Multiply the whole number by the denominator of the frac- 
Hon ; to the product add the numerfitor, and place the sum over 
the given denominator, 

EXAMPLES. 

1 . Reduce 4^ to its equivalent improper fraction. 
Here, 4 X 5 = 20 : then 20 + 4 = 24 ; hence, 

^* is the equivalent fraction. 
This rule is the reverse of Case I. In the example'4j 
we have the integer number 4 and the fraction \. Now 1 
whole thing being equal to 5 fifths, 4 whole things are equal 
to 20 fifths ; to which, add the 4 fifths, and we obtain the 24 
fifths. 

2. Reduce 25|^ to its equivalent improper fraction. 

^ _ 25x8+3 203 . 
25f = g = — Ans. 

3. Reduce 47-| to its equivalent improper fraction. 

4. Reduce 676|f 8743/, 690^, 367y|j, to their 
equivalent improper fractions. 

5. Reduce 847y\%, 874|^, 67426ff |, to their equiva- 
lent improper fractions. 

6. How many 200ths in 675^ ? Ans, 

7. How many 151ths in 187^^5^? Ans, ■ 

8. Reduce 149f to an improper fraction. Ans. 

9. Reduce 375f|^ to an improper fraction. Ans, — - 

1 

Quest. — 111. How do you reduce a mixed number to its equivalent im- 
proper fraction 7 How many fourths are there in one 7 In two? In three > 
How many sixths in four and one-sixth 7 In eight' and two-sixths 7 In 
seven and three-axths 7 In nine and five-sixths 7 In ten and five-sixths 7 
How many eighths in two and one-eighth 7 In three and three-eighths? 
In four and four-eighths 7 In five and six eighthal lix ee^^TX«XL\«es^^« 
ugbtba 7 In eJgbt and seven-eighths ? 
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10. Reduce 17494^f ffy to an improper fraction. 

11. Reduce 4834|-| to an improper fraction. 

12. Reduce 1789| to an improper fraction. 

13. Place 4 sevens in such a manner that they maybe 
equal to 78. 

CASE III. 

112. To reduce a fraction to its lowest terms. 

I. Divide the numerator and denominator by any ntunber that 
ioill divide them both without a remainder, and then "divide the 
quotients arising in the same way, until there is no number 
greater than 1 that will divide them without a remainder, . 

II. Or, find the greatest common divisor of the numerator and 
denominator, and divide them by it. The value of the fraction 
will not be altered by the reduction, 

EXAMPLES. 

1. Reduce -^^ to its lowest terms. 

1st method. 

5) 70 7)14 2 ^. , ^ , 

Ypr- = '-- = ---, which are the lowest terms of the 

fraction, since no number greater than 1 will divide the nu- 
merator and denominator without a remainder. 

2d method, by the common divisor. 

70)175(2 

140 35) 70 2 , 

= ---. Ans, 



Greatest common div. 35)70(2 35) 175 5 

70 

2. Reduce \^ to its lowest terms. Ans, 

3. Reduce ^-$-| to its lowest terms. Ans, 



Quest. — 112. Wheq is a fraction in its lowest terms? (see Art 109.) How 
do you reduce a fraction to its lowest terms by the first method 7 By the 
second? What are the lowest terms of two-fourths? Of six-eighths? Of 
nine-tweiahs? Of sixteen-thirty-sixths ? ' Of ten-twentieths? Of fifteen- 
twenty -fourths ? Of sixteen-eighteeutbs ? Of nine-eighteenths 7 
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4. Reduce ^^ to its lowest terms. Ans, 

5. Reduce f §^ to its lowest terms. Ans. 

6. Reduce -j^j^ to its lowest terms. Ans. - 



7. Reduce -If to its lowest terms by the 2d method. 

8. Reduce |^f to its lowest terms by the 2d method. 

9. Reduce y^ to its lowest terms by the 2d method. 
10. Reduce y5^is ^° ^'^ lowest terms by the 2d method. 



11. Reduce y5^ to its lowest terms. Ans. 

12. Reduce ^^ to its lowest terms. Ans. 
' 13. Reduce yV^S" ^^ ^^ lowest terms. Ans. 

14. Reduce f flf- to its lowest terms. Ans. 

15 . Reduce -^Yir ^ ^^^ lowest terms. Ans. 

CASE IV. 

113. To reduce a whole number to an equivalent fraction 
baring a given denominator. 

Multiply tlie whole number hj the given denominator ^ and set 
^product over the said denominator, 

EXAMPLES. 

1. Reduce 6 to a fraction whose denominator shall be 4. 
Here 6 X 4 = 24 ; therefore ^ is the required fraction. 

It is plain that the fraction will in all cases be equal to tlie 
vhole number, since it may be reduced to the whole number 
by Case I. 

2. .Reduce 15 to a fraction whose denominator shall be 9 

3. Reduce 139 to a fraction whose denominator shall be 
175. 

4. Reduce 1837 to a fraction whose denominator shall 
be 181. 



QuESTd — 113. How do you reduce a whole number, to an equivalent 
fraction having a given denominator? How many thirds in 1 ? lu 2 7 Iti 3 7 
In 4 7 If the denomuiator be 5, what fraction will you form of 5 7 Of 4 7 
Of 9? Of 77 Of 87 With the denominator G, what fraction will you 
fBnii'of37 Of41 Of57 Of6? Of77 Ofd? 

6 
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5. If the denominator be 837, what fractions will be formec^ 
from 327 ? From 889 ? From 575 ? 

6. Reduce 167 to a fraction whose denominator shalE 
be 89. 

7. Reduce 3074 to a fraction whose denominator sliaH 
be 17. 

CASE V. 

114. To reduce a compound fraction to its equivalent smi- 
ple one. 

I. Reduce all mixed numbers to their equivalent impropef 
fractions, 

II. Then multiply all the numerators together for a numera» 
tor and all the denominators togctlier for a denominator : their 
product will form tJte fraction sought, 

EXAMPLES. 

1 . Let us take the fraction \ of ^. 

First, f = 3 X -J : hence the fractions may be written 
|off = 3x|-of|-; that is, three times one-fourth of ^. 
But 4 of |- = ^ : hence we have, 

a result which is obtained by multiplying together the nume 
rators and denominators of the given fractions. 

When the compound fraction consists of more than two 
simple ones, two of them can be reduced to a simple fraction 
as above, and then this fraction may be reduced with the 
next, and so on. Hence, the reason of the rule is manifest. 

2. Reduce 2} of 6^ of 7 to a simple fraction. Ans. 

Quest. — 1 14. AVhat is a compound fraction ? How do yon ledoce a ecnn- 
pound fraction to a simple one 7 Does tliis alter the value of tb^ fraction 7 
What is one-half of one-half 7 One-half of one-third 7 One-third of one- 
Iburth 7 One-sixth of one-seventh 7 Three-halves of oiie«eighth 7 Six-thiids 
oftwo^mes? 
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8 Reduce 5 of ^ of |- of 6 to a simple fraction. 

METHOD BY CANCELLING. 

115. The work may often be abridged by striking out or 
tanccUing common factors in the numerator an4 denominator. 

EXAMPLES. 

1. Reduce |- of f of f to a simple fraction. 

Here, ^ x ^, X - = -, 

by cancelling or striking out the 3's and 6's in the numerator 
and denominator. 

By cancelling or striking out the 3's we only divide the 
numerator and denominator of the fraction by 3 ; and in can- 
celling the 6's we divide by 6. Hence, the value ofthefrac' 
ti(m is not affected hy striking out like figures , which should aU 
toays be done when they multiply the numerator and denominator 

2. Reduce f of f of j^ to its simplest terms. 

2 
„ X X ^ 2 ^ 

5 
Besides cancelling the like factors 8 and 8 and 9 and 9, we 
also cancel the factor 3 common to 6 and 15, and write the 
quotients 2 and 5 above and below the numbers. 

3. Reduce | of f of |- of ^^j of -^ to its simplest terms. 

4. Reduce -j^ of tf ^^ tVs" ^^ f ^^ ^^^ simplest terms. 
5.' Reduce 3f of | of ^j of 49 to its simplest terms. 

CASE VI. 

116. To reduce complex fractions to simple ones. 

Reduce the numerator and denominator, when . necessary, Jo 
simple fractions: then tlie numerator muitiplied by the denom^ 
inatoTMith its terms inverted, will give tlie equivalent simple 
'fraction. 



Quest. — 115. How may the work often be abridged? 116. What is a 
ctimplox liaction? How do you reduce a«complex fraction to a ample ona? 
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EXAMPLES. 

4 

1. Reduce the complex fraction -j- to a simple fraction. 

Now, if we multiply the numerator and denominator of this 
fraction by any number whatever, the value of the fraction 
will not be altered (Art. 102). Let us then multiply them by 
the denominator with it terms inverted. This will give, 

Y ^ IF __ TJ __ 36 
t X Tf 1 

It is plain that when the denominator is multiplied by the 
fraction which arises from inverting its terms, the product 
will be equal to unity. Hence, the required simple fraction 
will always be equal to the numerator of the given fraction 
multiplied by the denominator with its terms inverted. 

All the cases in the reduction of fractions of this class are 
embraced in the following eight forms. 

I "" 9 ^ 7 "" 63* 

Third S — -— y - — -L 

Fnnrth ^ 4 X 8 + 7 1 _ 39 _ 13 

Fourth. ^ = g X 9 =;^ =-. 

Fifth 7 7 _ 7 _^. 9 63 j^ 

8f"" (72 + 5) ""77 "" 77"" 77"" 11 

9 9 

_. , I- I 7 2 14 7 

Sixth. _j = ^ = -x^ = ^=~. 

,. 5^ V ¥ 23 . 9 207 ^, ^ 
Seventh. ^^^=_Xg = — = 6Jf. 

-I7--U1. H ¥ 88 7 616 308 „_ 

Eighth. ^=:X=_x^= — = — =2AV. 



Firsj. 
Second. 
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474 

2. Reduce -— ?- to a simple fraction. Ans. 

95 ^ 

3. Reduce -rr— to a simple fraction. Ans. 

84 ^ 

44 

4. Reduce to a simple fraction. ^n*. 

I47g- 

247 

5. Reduce —g- to a simple fraction. Ans* 

T 
147 

6. Reduce A^L^ to a simple fraction. Jtw. 

3941* 

7. Reduce ■ ^ y\ to a simple fraction. Ans, 

894^ 

CASE VII. 

117. To reduce fractions of different denominators to equiv- 
alent fractions having a common denominator. 

I. Reduce complex and compound fractions to simple ones, 
and all whole or mixed numbers to improper fractions, 

II. Then multiply the numerator and denominator of each 
fraction by the product of the denominators of all the otiiers, 

EXAMPLES. 

1. Reduce ^^ ^, and ^ to a common denominator. 

1x3x5 = 15 the new numerator of the 1st. 

7 X 2 X 5 = 70 " " « 2(i. 

4 X 3 X 2 = 24 " " " 3d. 

and 2x3x5 = 30, the common denominator. 
Therefore, ^, -J^, and ^ are the equivalent fractions. 

It is plain that this reduction does not aher the values ot 
the several fractions, since the numerator and denominator 
of each are multiplied by the same number (see Prop. V). 



Quest. — 117. What is the first step in reducing fractions to a common 
denominator? What is the second ? Does the reduction alter the values 
of the several fractions ? Why not ? 
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2. When the numbers are small the work may be per* 
formed mentally. 

Thus. Ir. ^ Z —la. 10 lA 

Here we find the first numerator by multiplying I by 4 and 
5 ; the second, by multiplying 1 by 2 and 5 ; the -third, by 
multiplying 2 by 4 and 2 ; and the common denominator by 
multiplying 2, 4, and 5 together. 

3. Reduce 2^ and ^ of -^ to a common denominator. 

2^ = ^; and ^of 1=^^: 
consequently, ^ and ^^==44 ^^^ rs ^^® ^^® answers. 

4. Reduce 5^, ^ of ^, and 4 to a common denominator. 

5. Reduce |-, ^/i ^^^ ^^ ^^ ^ common denominator. 

6. Reduce 4, |-J-, ^ to a common denominator. 

7. Reduce 7^, f^, 6} to a common denominator. 

8. Reduce 4^, 84, and 2^ of 5 to a common denomi 
nator. 

9. Reduce ^-, |^, |-, and -^ to a common denominator. 

10. Reduce f of f of f and |- of -^ of f to a common 
denominator. 

11. Reduce 5-|-, 3|-, 4^, and 6|- to fractions having a com- 
mon denominator. 

12. Reduce f , f , ^, and ^ to a common denominator. 

13. Reduc9 -1^, I", f , I, and 19 to a common denominator. 

A 31. 9 A3. 

14. Reduce -j^j, |, ^, p, |, |, and 1 J to simple frac- 

tions having a common denominator. 

118. It is often convenient to reduce fractions to a common 
denominator by multiplying the numerator and denominator 
in each by such a number as shall make the denominatots 
the same in all. 

QuEtiT. — ^Wheii the numbers are small, how may the work be performed? 
118. By what second method may fractions be reduced to a common do- 
nominator? 



SEDUOTION OF VULGAB FEAOTIONS. 137 

EXAMPLES. 

1. Let it be required to reduce f and ^ to a common 
denominator. 

We see at once that if we multiply the numerator and de- 
nommator of the first fraction by 3^ and the numerator and 
denominator of the second by 2, they 'will have a common 
denominator. 

The two fractions will be reduced to -^ and ^. 

2. Reduce | and f to a common denominator. 

If we multiply both terms of the first fraction by 3, and 
both terms of the second by 5, we have 

* A — ll and 5_25 

3. Reduce ^, -^j, and |^ to a common denominator. 

4. Reduce f , -^j, and jj to a common denominator. 

5. Reduce ^, 3^, and |^ to a common denominator. 

6. Reduce 6^^, 8|-, and oyj to a common denominator. 

7. Reduce 7|-, ^, j^, and ^^ to a common denominator. 

119. To reduce fractions to their least common denominator, 

I. Redv£e each fraction to its lowest term^{A.B.T:.i\\i), 

II. Find the least common multiple of the denominators 
(Art. 107), and it will he the least denominator sought. 

III. Multiply the numerator of each fraction by the quotient 
which arises from dividing the least common multiple by the 
denominator, and the products will he the numerators of the 
required fractions ; under each of which write the least common 
multiple. 



EXAMPLES. 



1. Reduce ^, ^, and f to their least common denomi* 
nator. 

The least common denominator is 168. 



QuKST. — 119. How do you reduce fractions to their least common de« 
nominator f Does this reduction affect the values of the firactions f 
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168 „ „, ^ ^„ ■ 

--T X 3 = 24 X 3 = 72 Ist numerator. 
7 

— - X 5 =; 21 X 5 = 105 2d numerator. 
8 

X 1 = 56 x* 2- = 56 3d numerator. 

3 

^^*- T^^ iM» ^^^ ^ 

2. Reduce ^, f, and -^ to their least common denomi 
nator. 

3. Reduce 14|-, 6f, and 5^ to their least common de 
nominator. ^ 

4. Reduce -^j ^, and | to their least common denom- 
inator. 

5. Reduce y^, -j^, f to their least common denominator. 

6. Reduce ^, 3f^, 4^, and 8 to a common denominator. 

7. Reduce 3|, 4^, 8^, 14-j^ to their least common de- 
nominator. 

8. Reduce ^, f , f, and | to fractions having the least 
common denominator. 

9. Reduce f , |^, |, and ^^ to fractions having the least 
common denominator. 

10. Reduce ^, f, ^, "|-, -J^, and -J^l- to equivalent frac- 
tions having the least common denominator. 

REDUCTION OF DENOMINATE FRACTIONS. 

120. We have seen (Art. 14), that a denominate number 
is one in which the kind of unit is denominated or expressed. 
For the same reason, a denominate fraction is one which ex- 
presses the kind of unit that has been divided. Such unit is 
called the unit of the fraction. Thus, f of a jC is a denomi- 
nate fraction. It expresses that one £ is the unit which has 
been divided. 

Quest. — 120 What is a denomlnato number? What is a denominate 
(ractiou ? What is the unit called? In two-thirds of a pound, what is tbt 
unit of the fraction / 
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The fraction -I of a shilling is also a denominate fraction, in 
which the unit is one shilling. The two fractions, -J of a jE2 
and f of a shilling, are of different denominations, the unit of 
the first being one pound, and that of the second, one shilling. 

Fractions, therefore^ are of the same denomination wh^n they, 
express parts of the same unit, and of different denominations 
when they express parts of different units. 

Reduction of denominate fractions consists in changing 
their denominations without altering their values* 

CASE I. 

121. To reduce a denominate fraction from a lower to a 
higher denomination. 

I. Consider how many units of the given denomination make 
one unit of the next higher^ arid place 1 over that number form* 
ing a second fraction, 

II. Then consider how many units of the second denomina" 
tion make one unit of the denomination next higher, and place 1 
over that number forming a third fraction, and so on to the 
ienomination to which you would reduce. Then reduce the com" 
vound fraction to a simple one (Art. 114)* 

EXAMPLES. 

1 . Reduce J of a penny to the fraction of a £. 

The given fraction is ^ of a operation. 

penny. But one penny is equal | of -j^ of ^ = ^ihs' 

to -^ of a shilling: hence ^ of ~ 
a penny is equal to ^ of ^^ of a shilling. But one shilling is 



QuEBT.^ — In three-eighths of a shilling, what is the unit ? In one>half 
of a foot, what is the unit 7 • When are fractions of the same denomination? 
When of different denominations ? Are one-third oi ^ £ and one-fourth 
of a jC of the same or different denominations ? One-fourth of a jC and 
one-sixth of a shilling? One-fifth of a shilling and one-hedf of a penny? 
What is reduction? How many shillings in a JC? How many in £2? 
In 3? In 4? How many pence in I*.? In 2? In 3? In 2a. 8d? In 
3«. 6<2. ? In 5». 8rf. ? How many feet in 3 yards 2ft. ? How many inches ? 
121. How do yoti reduce a denominate fraction from a lower to a higher 
denomination? What is the firet step? What the second? What the third! 

6* 
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equal to -^ of a pound r hence j- of a penny is equal to |^ of 
•j^ of ^j^ of a £ = £7^. The reason of the rule is theife- 
fore evident. 

2. Reduce f of a barleycorn to the denomination of yards. 

OPERATION. 

I of J of T^ of J = ^ yards. 



Since 3 barleycorns 
make an inch, we first 
place 1 over 3 : then as 
12 inches make a foot, we place 1 over 12, and as 3 feet 
make a yard, we next place 1 over 3. 

3. Reduce \oz, aVoirdupois to the denomination ^f tons. 

4. Reduce f of a pint to the fraction of u hogshead. 

5. Reduce ^^ of a shilling to the fraction of ir J&. 

6. Reduce ^ of a farthing to the fraction of a £,. 

7. Reduce f of a gallon to the fraction of a hogshead. 

8. Reduce f of a shilling to the fraction of a £>. 

9. Reduce J|^ of a minute to the fraction of a day. 

10. Reduce f of a pound to the fraction of a cwL 

11. Reduce ^ of an ounce to the fraction of a ton. 

12. Reduce ^-^-^ of a farthing to the fraction of a pound. 

13. Reduce |- of a penny to the fraction of a pound 

14. What part of a Ih, troy is |- of a pwt. ? 

15. What part of a cwt, is ^ of a /^. avoirdupois ? 

16. What part of a hhd, of wine is -rj of a gallon^ 

CASE II. • 

122. To reduce a denominate fraction from a higher to a 
lower denomination. 

I. Consider how many units of the next lower denomination 
make 1 unit of tJie given denomination, and place 1 under that 
number forming a second fraction. 

II. Then consider how many units of the denomination stiU 
lower make one unit of the second denomination, and place 1 

Quest. — 122. How do you reduce a denominate fraction irom a higher 
to a lower denomination? What is the first step? What the second? What 
ths third? 
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under that number farming a third fraction, and so on to the 
denomination to which you would reduce. 

III. Connect all the fractions together, forming a compound 
fraction. Then reduce the compound fraction to a simple one 
(Arv. 114.) 

EXAMPLES. 

1. Reduce -^ of a £ to the fraction of a penny. 

OPERATION. 

I of ^0 of V = ^9d. 



in this example -|- of a pound 
is equal to -^ of 20 shillings. But 
1 shilling is equal to 12 pence ; 
hence, ^ of a. £ z=^ of ^ of ^ z=z 2^d. Hence the reason 
of the rule is manifest. 

2. Reduce ^cwt. to the fraction of a pound. 

3. Reduce -^j of a J£ to the fraction of a penny. 

4. Reduce ^ of a day to the fraction of a minute. 

5. Reduce f of an acre to the fraction of a pole. 

6. Reduce |^ of a J& to the fraction of a farthing. 

7. Reduce j^- of a hogshead to the fraction of a gallon. 

8. Reduce y^ of a hushel to the fraction of a pint. 

9. Reduce |^ of a day to the fraction of a second. 

10. Reduce f of a tun to the fraction of a gill. 

11. Reduce |^ of a pound to the fraction of a farthing. 

12. Reduce ^^ of a pound to the fraction of a penny. 

13. Reduce ^^ of a lb. troy to the fraction of a pwt 

14. Reduce yqt ^^ ^ ^^^' ^ ^® fraction of a lb. 

15. Reduce -^ of a week to the fraction of a second. 

16. Reduce f of a ton to the fraction of an ounce. 

17. Reduce -^ of a yard to the fraction -of a nail. 

18. Reduce ^ of a league to the fraction of a foot. 

19. Reduce ^ of a lb to the fraction of a scruple. 

Quest. — 123. How much is one-half of a £1 One-thirJ of a shilling f 
One-half of a penny? How much is one-half of a lb. avoirdupois? Oue- 
fourth of a ton? One-fourth of a cwt.l One-half of a quarter? One- 
fourth of a quarter? One-seventh of a quarter? One-fourteenth of • 
quarter? One-twenty-eighth of a quarter? 



132 
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CASE III. 

123. To find the value of a fraction in integers of a less 
denomination. 

I. Reduce the numerator to the next lower denomiruUion, and 
then divide the result by the denominator. 

II. If there be a remainder, reduce it to the denomination 
still lesSf and divide again by tlie denominator. Proceed in the 
same way to the lowest denomination. The several quotients^ 
being connected together^ will form the equivalent' denominate 
number. 



EXAMPLES. 



1. What is the value of f of a J5 ? 

We first bring the pounds to 
shillings. This gives the frac- 
tion Y of shillings, which is equal 
to 13 shillings and 1 over. Redu- 
cing this to pence gives the frac- 
tion ^ of pence, which is equal 
to 4 pence. 



OPERATION. 



2 
20 



3)40 
13*. 



. 1 Rem. 
12 



3)12 



Ad. 



2. What is the 

3. What is the 

4. What is the 

5. What is the 

6. What is the 

7. What is the 

8. What is the 

9. Whatis^the 

10. What is the 

11, What is the 



value of |/5. troy ? 
value of ^g- of a cwt, ? 
value of f of an acre ? 
value of ^ of a £ ? 
value of f of a hogshead ? 
value of \^ of a hogshead ? 
value of f of a guinea ? 
value of f of a /^. troy ? 
value of |. of a tun of wine ? 
value of ^ of f of a lb. troy ? 



Ans, 13*. 4^. 

Ans, 
Ans, 
Ans, 
Ans, 
Ans, 
Ans, 
Ans, 
Ans, 
Ans, 
Ans, 



QvEMT. — How do yoVL iuid the value o{ a fm^Uou m \jtxxo» oC inte^en of 

'^^ deoamiuatioa? , 

'4^ ■.. 
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12. What is the value off of a league ? Ans, 

13. What is the value of |- of f of an acre ? Ans, 

14. What is the value of | of 15 yards of cloth ? 

15. What is the value of -^ of a tun of wine ? 

16. What is the value of y'y of a butt of beer ? 

17. What is the value of ^ of a year ? 

18. What is the value of f of a chaldron of coal ? 

19. What is the value of | of 13^. 4d. ? 

20. What is the value off of 15ctu^ 3qr. I4lb. ? 

21. What is the value of f of a cubic yard ? 

22. What quantity of ale is contained in ^ of 15228 cubic 
inches, English measure 1 

CASE IV. ' 

124. To reduce a denominate number to a denominate 
fraction of a given denomination. 

Reduce the number to the lowest denomination mentioned in 
it : then if the reduction is to be made to a denomination still 
less, reduce as in Case IL ; but if to a higher denomination^ 
reduce as in Case L 

EXAMPLES. 

1. Reduce 4^. 7^. to the fraction of a jS. 



OPERATION. 

Then, 55 of ^ of ^ = £^. 



§2 

We first reduce the 
given number to the 
lowest denomination 
named in it, viz., pence. 
Then, as the reduction is to be made to pounds, a higher de* 
nomination^ we reduce by Case 1. 

2. What part of a bushel is 2pk. 3qt. ? 



OPERATION. 

2pk. 3qt. z=z I9qt. 
19 of I of \:szi^bu 



^ We first reduce to quarts, this 
being the lowest denomination. 
We then reduce to bushels by 

Case I. 

- -■ - - ■■ ' ■' ■ 

Quest. — 134. How do you reduce a denominate number to a fraction 
of a given denomination? 
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3 Reduce 2 feet 2 inches to the fraction of a yard* 

Ans, 

4. Reduce 3 gallons 2 quarts to the fraction of a hogshead. 

Atis. 

5. Reduce Iqr. 7lb. to the fraction of a hundred. 

Ans. cwL 

6. What part of a hogshead is Zqt. \pt, ? Ans. ■ 

7. What part of a mile is Qft, 7in, ? AnSm 

8. What part of a mile is 1 inch ? Ans. 

9 What part of a month of 30 days, is 1 hour 1 minute 

1 second? Ans. — - 

10. What part of 1 day is 3Ar. 3m. ? Ans, 

1 1 . What part is 3Ar. 3m. of 2 days ? Of 3 ? Of 4 ? Of 
10? Of 25? 

12. Reduce 15^. lid. to the fraction of a pound. 

13. Reduce 5^d. to the fraction of a shilling. 

14. Reduce Icwt. 2qr. 6lb, 3oz. 8|(fr. to the fraction of a 
ewt, 

15. Reduce 5oz, 3^gr. to the fraction of a lb, troy. 

16. Reduce 3^. 2^na. to the fraction of an English eli. 

17. Reduce 147 da, I5kr, to the fraction of a year. 

18. What part of a pound is 15^^ 9^d, ? 

19. What part of a groat is ^ of three halfpence ? 

20. Reduce 4bu, 2^pk, of corn to the fAction of a quarter. 

21. Reduce Iqr, 3na, to the fraction of a yard. 

22. Reduce 2R, 15P. to the fraction of an acre. 

23. Reduce 23 ll^r. to the fraction of a ib. 

24. Reduce 3^/. Ipt, 2gi. to the fraction of a hogshead. 

25. Reduce 184 cuhic inches to the fraction of a cubio 
yard. 

26. Reduce I7bu. 3pk, to the fraction of a London chal- 
dron. 

27. Reduce 24' 33^'' to the fraction of a degree. 

28. Reduce 27gaL 3qt. Ipt, to the fraction of a hogshead, 
beer measure ^ 
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ADDITION OF YULGAR FSACnO!IS. 

Addition of integer nnmbers is the process of finding a ^n- 
gle number which shall express all the units of the numbers 
added (Art. 48.) 

Addition of fractions is the process of finding a finale frac- 
tion which shall express the value of all the fractions added. 

It is plain that we cannot add fractions so long as they 
have different units : for, ^ of a X and ^ of a shilling make 
neither £i nor 1 shilling. 

Neither can we add parts of the same unit unless they are 
like parts ; for ^ of a j& aad ^ of a j& make neither ^ of a j& 
nor |- of a j&. But ^ of a j& and ^ of a jC may be added : 
they make |^ of a j£. So, ^ of a j& and ^ of a jC make ^ 
of a £, 

Hence, before fractions can be added, two things are 
necessary. 

1st. That the frcuctions he reduced to the same denomi" 
nation; that is, to the same unit: 

2d. That they he reduced to a common denominator; 
that is, to the same fractional unit (Art. 94). 

CASE I. 

126. When the fractions to be added are of the same de- 
nomination and have a common denomina^r. 

Add the numerators together, and place their sum over the 
common denominator: then reduce the fraction to its lowest 
terms, or to its equivalent mixed number. 



Quest. — 125. What is addition of integer numbers ? "What is addi- 
tion of fractions ? What two things are necessaiy before fractions can 
be added ? Can one-half of a £ be added to one-half ot n shilling 
without reduction ? Can one-half be added to one-fourth without reduc- 
tion? 126. When the fractions are of the same denomination and 
have a common denominator, how do you fmd their sum 7 What is the 
sum of one third and two-thirds ? Of three-fourths, one-fourth, and four- 
fourths? Of three-^fths, six-iifths, uid two-fifths? Of thtee-sixtlit, seyeu- 
■xths, and nine-«xthB ? Of ojke-eighth| thxee-«ighlhftt «M {o\tt««\^\2DA\ 
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OPERATION. 

1 + 3 + 6 + 3 = 13; 
hence, ^ = sum. 



EXAMPLES. 

1. Add ^, ^, ^f and f together. 
It is evident, since all the parts 

are halves, that the true sum will 
be expressed by the number of 
halves ; that is, by thirteen halves. 

2. Add -|- of a J&, |- of a j&, and |^ of a j& together. 

3. What is the sum of f + ^ + f + ^3 + ^c ? 

4. What is the sum of j\ + j\ + ^9^ + ^ + ^7 
• 5. What is the sum of f + f +,y + y + y ? 

6. What is the sum of y\ + y\. + ^^^ + |if + ^ + ^? 

CASE II. 

127. When the fractions are of the same denomination but * 
have different denominators. 

Reduce complex and compound fractions to simple ones, mtxeq 
numbers to improper fractions, and all the fractions to a com- 
mon denominator. Then add them as in Case J. 



EXAMPLES. 



1. Add I", 4^, and f together. 

By reducing to a com- 
mon denominator, the new 
fractions are 



so I *0 I 12 _ 142 



OPERATION. 

6 X 3 X 5 = 90 1st numerator 
4x2x5 = 40 2d iiumeiator. 
2X3X2 = 12 Sdnumerator. 
2 X 3 X 5 = 30 the denominator 



^o » 
which, by reducing to the 

lowest terms becomes 4^. 

2. Add \ oi a. £, |- of a jC, and f of a J& together. 

3. Add together \, ^, 4^, and 6 J. Ans, — 

4. Find the least common denominator (Art. 119) and add 
the fractions ^^, ^, f , and ^. Ans. 

Quest. — 127. How do you add fractions which have different denomi- 
natcyiB? How do you reduce fractions of different denominators to equiva- 
''^9/ Actions having a commou denomvi\aloi1 



V 
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5. Find the least common denominator and add y^, |, ^y 
and ^. Ans. • 

6. Find the Jeast common denominator and add J of |, 
J of 19, and f of 12 together. Ans. 

7. Add |, ^of;^ off, andf off-of 11 together. 

128. When there are mixed numbers, instead of reducing 
them to improper fractions we may add the whole numbers 
and the fractional parts separately and then add their sums. 

EXAMPLES. • 

1. Add 19|, Sf, and 4| together. 

OPERATION. 

Whole numbers. Fractional parts. 

19 + 6+4 = 29.^ i+| + | = |69^1^. 

Hence, 29 + l^^*^ = 30^^, the sum. 

2. Add together Si, 6f, S^^j, and 65f . Ans. 

3. Add together |^, f , 13, and 18yS' -^^^* 

4. Add together -j^, y, 1, and ^^®. Ans. 

5. Add together 38^, 13^, and 9f . Ans. • 

6. Add together 6f, 13^, 18y\, and 132f. Ans. 

7. Add 3|-, 4|-, and j\ together. Ans. — 

8. Add f and ^ of y^j of 15f together. Ans. 

45 47^ 

9. Add J, 7f , ^^, and ^^ together. Ans. 

CASE III. 

129. When the fractions are of different denominations. 

Reduce the fractions to the same denomination. Then rc- 
duce all the fractions to a common denominator^ and then add 
them as in Case I. 



QuEflT.— 128. How may yon proceed when there are mixed number? 7 
1529. When the fractions are of different denommations, how are they 
added 7 What ia the second method ? 
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EXAMPLES. 

I. Add |- of a £ to f of a shilling 

I of a £ = J of ^0 = V of a shilling. 

Then, V+f=W+H = W*- = ¥^- = 14'-2^- 
Or, the f of a shilling might have been reduced to the frac- 
tion of a j£ thus, 

Then, f + ^ = |«+^ = 5^ofa£: which being re- 
duced gives 14^. 2d. 
• 2. Add f of a yard to |- of an inch. 

3. Add ^ of a week, ^ of a day, and ^ of an hour together. 

4. Add "l^ of a cwt., S^lb., and B^^joz. together. 

5. Add 1^ miles, ^ furlongs, and 30 rods together. 

Note. — The value of each of the fractions may be found sepa- 
lately, and their several values then added. 

6. Add f of a year, ^ of a week, and •}- of a day together, 
f of a year •= f of ^^ days == 219 days. 

J of a week = ^ of 7 days = 2 days 8 hoars. 
|- of a day = - - - - 3 hours. 

' Ans. 22lda, llAr. 

7. Add f of a yard, | of a foot, and -J- of a mile together. 

8. Add f of a cwt., ^-^ of a lb, ISoz,, and ^ of a cwt. 6lh. 
together. 

9. Add f of a pound, f of a shilling, and |- of a penny 
together. 

10. What is the sum of f of £l iOs., \ of £l lOs., and 
^ of a hundred guineas ? 

I I. Add |- of a lb. troy to ^ of an ounce. Ans. — — 

12. Add I" of a ton to -^^ of a cwt. Ans, 

13. Add f of 3 ells English to -^ of a yard. Ans. 

14. Add f of a yard, |^ of a foot, and -j^j of a mile together. 

15. Add -I of an acre, f of 19 square feet, and |- of a squaro 
inch together. 



u. 
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16. What is the sum of f of a tun of wine and f of a hhd. ? 

17. Add I of a chaldron to ^ of a bushel. 

18 Add J of a week, ^ of a day, and | of an hour to- 

j;eilier. 

19. Add j of I of a year, | of f of a day, and J of | of 
19^ hours together. 

SUBTRACTION OF VULGAR FRACXJONS. 

130. It has been shown (Art. 125), that before fractions 
C3Q be added together they must be reduced to the same unit 
and to a common denominator. The same reductions must 
be made before subtraction. 

Subtraction of Vulgar Fractions is the process of finding 
the difference between two fractional numbers, 

case I. 

131. When the fractions are of the same denomination 
and have a common denominator. 

^Subtract the less numerator from the greater , and place the 
difference over the common denominator, # 

EXAMPLES. 

1 . What is the difference between |- and f ? 

Here we have 5 — 3 = 2: hence, f = the difference. 

2. From ff| take j^f. Ans. 

3. From m^ take ^|||. Ans. 

4. From Iff^ take |f|. Ans, 

CASE II. 

13£. When the fractions are of the same denomination 
but have different denominators. 

QuEVTw — 130. Can one-third of a shilling be subtracted from one-third 
of la JC without reduction ? Can one-fourth of a shilling be subtracted from 
one-fifth of a shillmg? What reductions are necessary before subtraction ? 
What IB subtraction? 131. How do you subtract fractions of the sam» 
denomination an^} denominator f 



140 SUBTRACTION OP VULGAR FRACTIONS. 

Reduce mixed numbers to improper fractions, compound and 
complex fractions to simple ones, and all the fractions to a com' 
mon denominator : tlien subtract tliem as in Case I, 

EXAMPLES. 

1. What is the difference between |- and -J-f 
Here, |-J = f-|=| = ^ answer. 

2. What is the difference between 12^ of ^ and 2? 

3. What is the difference between 2^ of a £j and -^ of 
a£? 

4. From ^ of 6, take ^ of ^. Ans. 

5. From i of | of 7, take f of f . Ans, 

6. From 37JJ, take 3f of |. Ans. 

7. What is the difference between f and -^T Ans, 

8. What is the difference between 3|- and J of |-? 



49f „„^ 34 



3 



9. What is the difference between -rr} and , ^^\ ? 

97 146^ 

10. From 115f take 39|-. Ans. 

11. Subtract -^^ from a unit.- ^n^. 

12. Subtract ^ from 365. Ans., 



13. What is the difference between f of 15 and |^ of 72 ? 

14. To what fraction must I add f that the sum may be | ? 

15. What number is that to which if 7^ be added, the sum 
will be 17|- ? 

16. What number is that from which if you subtract -^ of 
I of a unit, and to the remainder add f of |- of a unit, the sum 
wUl be 9 ? 

CASE III. 

133. When the fractions are of different denominations. 

Reduce the fractions to the same denomination. Then re 
duce them to a common denominator ; after which subtract as 
in Case I. 

QuESTw — 132. How do you subtract fractions of different denomiiiatonl 
What is the difference between one-half and one-third ? 133. How do yoa 
Mobtract fractjona which are of different denominations? 
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EXAMPLES. 

I. What is the difierence i)etween ^ of a £ and J of a 
fihiUing? 

J- of a shilling = ^ of ^^ = -g^g of a jC. 
Then, -J-^=3o_^^|9ofa£=9^.8i. 

2. What is the difference between ^ of a day and § of a 
second ? 

3. From 1| of a /&., troy weight, take J of an ounce. 

4. What is the difference between 3^ of a hogshead and 
^ of a quart ? 

5. From -J- of a £ take f of a shilling. Ans. 

6. From ^oz, take ^pwt. Ans. • 

7. From 4^-cwt. take 4^Z&. An:f. 

8. What is the difference between ^ of a pound and |- of a 
shilling ? 

9. From f of a lb. troy take f of an ounce. Ans. — — 

10. From f of a ton take | of f of a lb. Ans. '■ 

11. From f of f of a hhd. of wine take f of ^ of a pint. 

12. From f of a league take f of a mile. Ans. 

13. From f of 365|^ days take f of ^ of an hour. 

14. A pound avoirdupois is equal to l4oz. llpwt. I6gr. 
troy; what is the difference, in troy weight, between the 
ounce avoirdupois and the ounce troy ? 

MULTIPLICATION OF VULGAR FRACTIONS. 

134. Multiplication is a short method of taking one num- 
ber, called the multiplicand, as many times as there are units 
in another number, called the multiplier. 

Hence, when the multiplier is less than 1 we do not take the 
whole of the multiplicand, but only such a part of it as the muU 

Quest. — 134. What is multiplication ? What is required when the mul- 
tiplier b less than 17 Does multiplication then imply increase? What 
is the pnxluct of 8 multiplied by on^-half? By one-fourth? By one- 
e^th? By three-halves? By six-halves? What is the product of 9 
by one-half? By one-third? By one-«xUi1 B^ QtkA-iikuad]\\ 
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tiplier is of unity. For example, if the multiplier be one-half 
of unity, the product will be half the multiplicand ; as, for ex- 
ample, the product of 8 multiplied by ^ is 4. If the multi- 
plier be ^ of unity, the product will be one-third of the mill 
tiplicand. Hence, to multiply by a proper fraction does not 
imply increase y as in the multiplication of whole numbers. 

CASE I. ' 

135. To multiply a fraction by a whole number. 

Multiply the numerator^ or divide the denominator hy the 
whole number. 



EXAMPLES 



1. Multiply the fraction |- by 4. 

When it is required to mul- 
tiply a fraction by a whole 
number, it is required to in- 
crease the fraction as many 
times as there are units in the 
multiplier, which may be done 
by multiplying the numerator (Art. 98), or by dividing the 
denominator (Art. 101). 



OPERATION. 

f x4 = V» = f=2}; 
or by dividing the denom- 
inator by 4, we have 

I X4 = 4^ = | =2J. 



2. Multiply y'Jy by 12. Ans. 

3. Multiply ^"^ by 7. Ans. 

4. Multiply '^ by 9. • Ans. 

5. Multiply \^ by 5. Ans. 

6. Multiply fif by 49. Ans. 

7. Multiply m by 357. Ans. 

8. Multiply ^^ by 198. Ans. 

9. Multiply jSj^ by 2433. Ans. 



Quest. — ^When the multiplier is less than 1, how much of the multipli- 
eand is taken ? Does the multiplication by a proper fraction imply increase 7 
135. How do you multiply a fraction by a whole number? 136. What is 
the product of one-sixth by one-seventh ? Of three-fourths by one-half 7 
Of six-ninths by three-fifths? Give the general rule Uu the multipUcation 
ofHactkme, 
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CASE II. 

136. To multiply one fraction by another. 

Reduce all the mixed numbers to improper fractions, and all 
eompo^nd and^ complex fractions to simple ones : then multiply 
the numerators together for a numerator, and the denominators 
together far a denominator. 



EXAMPLES. 



1 . Multiply J by ^. 



OPERATION. 



OPERATION. 

Hence, :ftxV=T¥8=H- 



In this example -f is to be 
taken ^ times ; that is, ^ is first 
to be multiplied by 5 and the 
product divided by 7, a result which is obtained by multiply 
ing the numerators and denominators together. 

2. Multiply I of f by 8^. 

We first reduce the com- 
pound fraction to the simple 
one -^t and the mixed num- 
ber to the equivalent fraction 
^ ; after which, we multi- 
ply the numerators and denominators together. 

3. Multiply 5\ by ^. Ans. 

4. Multiply ^ by f of 9. Ans. 

5. Multiply I of 3 of ^ by 15|. Ans. 

6. Multiply f by |- of -|. Ans. — ^ 

7. Required the product of 6 by f of 5. Ans. 

8. Required the product of ^ of f by |- of 3^. 

9. Required the product of 3|- by 4J^. Ans. 

10. Required the product of 5, f , ^ of f , and 4^. 

11. Required the product of 4^, f o{ \, and 18^. 

12. Required the product of 14, |-, |- of 9, and 6f . 

13. What i3 the product of 16 J, ~, ^, fr, wvi -^ \ 
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137. In multiplying by a mixed number, we may first mul- 
tiply by the integer, then multiply by the fraction, and then 
add the two products together. This is the best method 
when the numerator of the fraction is 1. 



EXAMPLES. 



1. Multiply 26 by 3 J. 



OPERATION. 
26 

3 



We first multiply 26 by 3 : the 
product is 78. Afterwards we mul- 
tiply 26 by ^: the product is 13: 
hence the entire product is 91. 

2. Multiply 48 by 8J-. 

We first multiply by 8, and then 
add a sixth. 



3. Multiply 67 by 9^. 

4. Multiply 842 by 7J. 

5. Multiply 3756 by 3i. 

6. Multiply 2056 by 5J. 

GENERAL EXAMPLES. 

1. What is the product of f of f , J of 15J, and ^ of 2 ? 

4 71- i 

2. What is the continued product of 14|-, —, ~, -|-, 

Ans. •— 



78 
26 X i = 13 


91 Ans. 


48 
48 


OPERATION. 

X 8 = 384 
Xi= 8 




392i4si^. 




Ans. 

Ans. 

Ans. — 
Ans. —. — 



and ^1 



7*- 4f 



3. What is the product of ^, ^, ^/ ;^, ^V f, 



and 20 ? 



8 ' 7 3 » "jrf 



Aiis. 



4. What is the product of f of ^j of 15, and || of ll|r 

Ans. 

5. What will 7 yards of cloth cost, at 9^ per yard ? 



Quest. — 137. How may you multiply by a mixed number? When h 
this the beet method? 
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6. What will 32 gallons of brandy cost, at 91^ per gallon ^ 

7. If lib. of tea cost$l}, what will S^lb. cost? 

8. What will be the cost of 17^ yards of cambric, at 2^ 
shillings per yard ? 

9. What will 15^^ barrels of cider come to, at $3 per 
barrel ? 

10. What will 3f boxes of raisins cost, at $2^ per box ? 

11. What will 15^ barrels of sugar cost, at 17} dollars per 
barrel ? 

DIVISION OF VULGAR FRACTIONS. 

138. We have seen that division of entire numbers ex- 
plains the manner of finding how many times a less number 
is contained in a greater. 

In division of fractions the divisor may be larger than the 
dividend, in which case the quotient will be less than 1. 

For example, divide 1 apple into 4 equal parts. 

Here it is plain that each part will be } ; or that the divi- 
dend will contain the divisor but ^ times. 

Again, divide ^ of a pear into 6 equal parts. 

If a whole pear were divided into 6 equal parts, each part 
would be expressed by |-. But since the half of the pear 
was divided, each part will be expressed by ^ of }, or -^. 

In the division of fractions we should note the following 
principles : 

1st. When the dividend is just equal to the divisor, the 
quotient will be 1. 

^2d. When the dividend is greater than the divisor, the 
quotient will be greater than 1. 

QmcflT. — 138. What does division of whole numbers explain ? In division 
of fractioQs, may the divisor exceed the dividend ? How will the quotien 
then compare with 1 ? If an apple be divided in 2 equal parts, what will 
express each part? If half an apple be divided into 4 equal parts, what 
will expnm one of the parts ? What is one-half of one-half? What is ono- 
lixth of ono-half? What principles do you note in the division of firactknwl 
When will the ijaotient be 1 ? When greater than 1 1 

7 
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3d. When the dividend is less than the divisor, the quo- 
tient will be less than 1. 

4th. The quotient will be just so many times greater than 
1, as the dividend is greater than the divisor. 

5th. The quotient will be just as many times less than 1 
as the dividend is less than the divisor. 

CASE I. 

139. To divide a fraction by a whole number. 

Divide the nwmerator or multiply the denominator hy th 
whole number, 

EXAMPLES. 

1. Divide^ by 2. 

In the first operation we ^.o_^_^'^ 

divide the fraction by mul- 3 ~ "~ 3x2 "" 6 "^ ? 





OPERATION. 


4 
3 


4 4 

""3 X 2"" 6 


4 
^^3 





tiplying the denominator 
(Art. 100) : in the second 
we divide the numerator 
(Art. 99), giving the same result in both cases, 

2. Divide ff. by 9. Ans. 

3. Divide ^^ by 15. Ans. 

4. Divide ||f| by 19. Ans. 

5. Divide ytej ^7 •^^* Ans. — 

6. Divide fj by 8. Ans. 

7. Divide ff by 37. Ans. 

CASE II. 

140. To divide one fraction by another. 

EXAMPLES. 

1. Let it be required to divide JJ by |-. 
The true quotient wiQ be expressed by the complex frac- 
tion ^. 

f 

Quest. — ^When will the quotient be less than 1 7 When greater than I, 
how many times greater? When less than 1, how many times leas? 139 
la how muny ways may a fraction be divided by a whole number? 140 
How do you dhnio one fraction by ano^hficl 



/ 
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Let the tenns of this fraction be now multiplied by the de- 
nominator with its terms inverted: this will not alter the 
value of the fraction (Art. f02), and we shall then have. 



¥=¥^ = ^S^ = ifxf = quotient. 

It will be seen that the quotient is obtained by simply multi- 
plying the numerator by the denominator with its terms in- 
verted. This quotient may be further simplified by cancelling 
the common factors 5 and 8, giving f for the true quotient 



SECOND METHOD OF PROOF. 



OPERATION. 
1 V ft BO 



Let US first divide the dividend by 
5. This is done by multiplying the 
denominator (Art. 100), which gives 
j^. But the divisor being but |> of 5, 
Uiis quotient is 8 times too small, since the eighth of a num- 
ber will be contained in the dividend 8 times more than the 
number itself. Therefore, by multiplying ^^^ by 8, we ob- 
tain ^^^ for the true quotient. 

Hence, to divide one fraction by another, 

Reduce compound and complex fractions to simple ones, also 
tohole and mixed numbers to improper fractions : then mul 
tiply the dividend hy the divisor with its terms inverted, and 
the product reduced to its simplest terms will be the quotient 
sought. 



EXAMPLES. 


4 


1. Divide! by f 




2. Divide 3} by I. 


Ans, 


3. Divide 16iof|by4f 


Ans. — 


4. Divide 44^ by |-if . 


Ans. — 


5. Divide 371^ by j^^. 


Ans. — 


e. Divide T^t by tHtt. 


Ans, — 


7. Divide i of J by | of f . 


Ans, — — 


8. Divide 5 by ^. 


Ans. ' 


9. Diridfi 5205} by j of 91. 


Aia* — 
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10. Diride 100 by 4|. Ans. • 

11. Divide f of J- by J. Ans, • 

12. Divide f of 50 by 4J. . Ans. 

13. Divide 14| of J by 3| of 6. Ans, 

14. Divide 34| by ^^. Ans. 

15. Divide Hfr by ^. ^n,. 

16. What number multiplied by | will give 15| for the 
product ? 

17. What part of 108 is ^? Ans. 

18. What number is that which, if multiplied by f of f of 
15-|, will produce f ? 

19. If 7lb. of sugar cost ^| of a dollar, what is the price 
per pound ? 

20. If ^ of a dollar will pay for lO^lb. of nails, how much 
is the price per pound ? 

21. If -1^ of a yard of cloth cost 93, what is the price pei 
yard? 

22. If 821^ will buy 7^ barrels of apples, how much are 
they per barrel ? 

23. If 4\ gallons of molasses cost $2|-, how much is it 
per quart ? 

24. If l\hhd. of wine cost $250^, how much is the wine 
per quart ? 

25. If 8 pounds of tea cost 7|> of a dollar, how much is it 
per pound ? 

26. In 8} weeks a family consumes 165|- pounds of but- 
ter : how much do they consume a week ? 

27. If a piece of cloth containing 176j- yards costs $375{, 
what does it cost per yard ? 

28. Divide 15J of ^ of y of ^ by ^ of ^ of i of^. 
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141. If the unit 1 be divided into 10 equal parts, the parts 
are called tenths, because each part is one-tenth of unity. 

If the unit 1 be divided into one hundred equal parts, the 
pans are called hundredths, because each part is one-hun- 
dredth of unity. 

If the unit 1 be divided into one thousand equal parts, the 
parts are called thousandths, because each part is one-thou- 
sandth of unity: and we have similar expressions for the 
parts when the unit is divided into ten thousand, one hundred 
thousand, &c., equal parts. 

The division of the unit into tenths, hundredths, thou- 
sandths, &c., forms a system of numbers called Decimal 
Fractions. They may be written. 

Four-tenths, ------ ^ 

Six-tenths, ------ ^. 

Forty-five hundredths, ----,. ^*_^. 

125 thousandths, - - - . - yVVo* 

1047 ten thousandths, -r^^* 

From which we see, that in each case the denominatoi 
gives denomination or name to the fraction ; that is, deter- 
mines whether the parts are tenths, hundredths, thousandths, 
&c. 

142. The denominators of decimal fractions are seldom 
set down. The fractions are usually expressed by means of 

Quest. — 141. When the unit 1 is divided into 10 equal parts, what is 
each part called? What is each part called when it is divided uito 100 
equal parts? When into 1000? Into 10,000, &c.? How are decimal 
fractiouB formed ? What gives denomination to the fraction ? 142. Are 
the denaminatora of decimal fractions generally set down ? How are the 
fiEWtioDS expressed? 
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a comma, or period, which is called the decimal point, and 
is placed at the left of the numerator. 



Thus, 



4 



iin> 

(5 



tW 



is written 


- 


- 


.4 


(( a 


- 


• 


.45 . 


ti i« 


• 


- 


.125 


U ti 


• 


- 


.1047. 


Slc, 






&c. 



1047 

mod 

&c.. 

This manner of expressing decimal fractions is a mere 
language, and is used to avoid the inconvenience of writing 
the denominators. The denominator, however, of every deci- 
mal fraction is always understood. It is a unit 1, witk as 
many ciphers annexed as there are places of figures in the nu- 
tnerator. 

The place next to the decimal point, is called the place of 
tenths, and its unit is 1 tenth. The next place to the right 
is the place of hundredths, and its unit is 1 hundredth; 
the next is the place of thousandths, and its unit is 1 thou- 
sandth; and similarly for places still to the right. 



rf DECIMAL 

if 

t3 3 rB 


NUMERATION TABLE. 




X 


s. 

hs. 

thousas 
sof tho 

million 






^'S *si i's 










^ S 3 ^ ^ .2 ± 




» 








.4 is 


read 


4 tenths. 


.6 4 




64 hundredths. 


.0 6 4 




64 thousandths. 


.6754 




6754 ten-thousandths. 


.01234 




1234 hundred-thousandths. 


7 6 5 4 




7654 millionths. 


.0043604 " 




43604 ten-millionths. 



Quest. — Is the denominator understood ? What is it ? What is the 
place next the decimal point called ? What is its unit ? What is the 
next place called? What is its unit? The next! Its onttf Which 
'ay are decimals numerated f 
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Decimal fractions are numerated from the left hand to the 
right, beginning with the tenths, hundredths, ^c, as in the 

table. 

143. Let us now Mrrite and numerate the following deci- 
mals. 

Four-tenths, - - - - .4. 

Four hundredths, .---.04. 

Foipr thoosandths, - - - .0 4. 

Four ten-thousandths, - r .0 4. 

Four hundred thousandths, - - .00004. 

Four millionths, - - - .0 0000 4. 

Four ten-millionths, - - - .0 00000 4. 

Here we see, that the same figure expresses units of different 
yalues, according to the place which it occupies. 
But t\j of T5 ^^ equal to y^ = .04. 

A of T^ " " roW = -004. 

^H of Tl^off " " T^hl5 = -0004. 

iVof TTOoir " " T^CTOT = -00004. 

A of r^oW " " 10 6^6 06 = .000004. 
^ of 1000666 " " rg o6^o6oo = .0000004. 
There/ore the value of the vnits of the different places^ in 
passing from the left to the right^ diminishes according to 
the scale of tens. 

Hence, ten of the parts in any one of the places are equal 
to one of the parts in the place next to the left; that is, ten 
thousandths make one hundredth, ten hundredths make one* 
tenth, and ten tenths a unit 1. 

This law of increase from the right hand towards the left, 
is the same as in whole numbers. Therefore ^ whole numbers 
and decimal fractions may be united by placing the decimal 
point between them. Thus, 

Quest.— 148. Does the value of the unit of a figure depend upon the 
place whicli it occupies I How does the value of the unit change from 
the left towards the right ! What do ten parts of any one place make I 
How do tlie units of place increase from the right towards the left! 
How may whole numbers be joined with decimals f 
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Whole nninben. DeeimaliL 



I 




I 



"^i 1 

o_ c I 



rf o o 
S 'V ^-* a 



^ . o -g I -s 

C 8 s (^ S S 

p® i2 f'^' § iS a S 
H W Hh W S H 

4 7 8 9 7 6. 

A number composed partly of a whole number and partly 
of a decimal, is called a mixed number. 

Write the following numbers in figures, and numerate 
them. 

1. Forty-one, and three tenths. ' 41.3. 

2. Sixteen, and three millionths. 16.000003 

3. Five, and nine hundredths. 5.09. 

4. Sixty-five, and fifteen thousandths. 

5. Eighty, and three millionths. 

6. Two, and three hundred millionths. 

7. Four hundred and ninety-two thousandths. 

8. Three thousand, and twenty-one ten-thousandths. 

9. Forty-seven, and twenty-one ten-thousandths. 

10. Fifteen hundred and three millionths. 

11. Thirty-nine, and six hundred and forty thousandths. 

12. Three thousand, eight hundred and forty millionths. 

13. Six hundred and fifty thousandths. 

14. Fifty thousand, and four hundredths. 

15. Six hundred, and eighteen ten-thousandths. 

16. Three millionths. 

17. Thirty-nine hundred- thousandths. * 

144. The denominations of Federal Money will correspond 
to the decimal division, if we regard 1 dollar as the unit. 

QuBffT. — What is a number called when composed partly of whole num* 
bers and partly of decimals? 144. If the denominations of Federal Mooe^ 
JfO expresaed decimally, what is the unitl 
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For, the dimes are tenths of the dollar, the cents are hun- 
dredths of the dollar, and the mills, being tenths of the cent, 
are thousandths of the dollar. 

EXAMPLES. 

1. Express $17, 3 dimes 8 cents and 9 mills decimally. 

2. Express $92, 8 dimes 9 cents 5 mills decimally. 

3. Express $107, 9 dimes 6 cents' 8 mills decimally. 

4. Express $47 and 25 cents decimally. 

5. Express $39, 39 cents and 7 mills decimally. 

6. Express $12 and 3 mills decimally. Ans. 

7. Express $147 and 4 cents decimally. Ans, ■ 

8. Express $148, 4 mills decimally. Ans. 

9. Express four dollars, six mills decimally. Ans, — — 

10. Express $14, 3 cents 9 mills decimally. Ans, ^ 

11. Express $149, 33 cents 2 mills decimally. 

12. Express $1328, 5 mills decimally. Ans, ■ 

13. Express 9 dimes 4 mills decimally. * Ans, ■ 

14. Express 5 cents 8 mills decimally. Ans, ■ 

15. Express $3856, 2 cents decimally. Ans, 

) 145. A cipher is annexed to a number when it is placed 
on the right of it. If ciphers be annexed to the numerator of 
a decimal fraction, the same number of ciphers must also be 
annexed to the denominator; for there must always be as 
many ciphers in the denominator as there are places of fig- 
ures in the numerator (Art. 142). The numerator and de- 
nominator will therefore be multiplied by the same number, 
and consequently the value of the fraction will not be changed 
(Art. 102). Hence, 

Annexing ciphers to a decimal fraction does not alter its 
value. 

QanTd — ^What part of a dollar is. one dime 7 What part of a dime is a 
cent? What part of a cent is a mill? What part of a dollar is 1 cent? 
1 mill? 145. When is a cipher annexed to a number? Does the annex- 
ing of dpheiB to a decimal alter its value? Why not? What do three- 
tmtlw become hjr aimexing a cipher? What by axmeimi^ V«<^ ^v^VikSnkl 

7* 
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We may take as an example the decimal .3 = '^. Iff 
now, we amiex a cipher to the numerator, we must, at tho 
same time, annex one to the denominator, which gives 

.30 = ^^ by annexing on© cipher, 

.300 = YQ^ by annexing two ciphers, 

.3000 = xVinfiy ^^ of which are equal to ^ == .3. 

Also, .5 = T^ =^ .50 = T*^ = .500 = T^. 

Also, .8 = .80 = .800 = .8000 = .80000. 

146. Prefixing a cipher is placing it on the left of a num- 
ber. If ciphers be prefixed to the numerator of a decimal 
fraction, that is, placed at the left hand of the significant fig- 
ures, the same number of ciphers must be annered to the 
denominator. Now, the numerator will remain unchanged 
while the denominator will be increased ten times for every 
cipher which is annexed, and the value of the fraction will 
be decreased in the same proportion (Art. 100) • Hence, 

Prefionng ciphers to a decimal fraction diminishes its valuB 
tin times for evert/ ciplier prefixed. 

Take as an example the fraction .2 = y^* 

.02 = -j^ by prefixing one cipher, 
.002 = yW^ by prefixing two ciphers, 
,0002 = iVox fe by prefixing three ciphers : 

in which the fraction is diminished ten times for every cipher 
prefixed. 

Also, .03 becomes .003 by prefixing one cipher; and 
•0003 by prefixing two. 

QuESTd — ^What does .8 become by annexing a cij^er? By annexing 
two ciphers? By annexing three ciphers? 146. When is a cipher pre- 
fixed to a number? When prefixed to a decimal, does it increase the nu- 
merator? Does it increase the denon^inator? What effect then has it on 
the value of the fraction? What does .5 become by prefixing a cij^er ? By 
prefixing two- ciphers ? By prefixing three ? What does .07 become by 
piefijdng a cipher? By prefixing two? By prefixing three? By prefixing 
four? 
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147. It must be recollected that only like parts of unity 
can be added together, and therefore in setting down the 
numbers for addition, the figures occupying places of the 
8ame value must be placed in the same column. 

The addition of decimal fractions is then made in the same 
manner as that of whole numbers. 

Add 37.04, 704.3, and .0376 together. 



OPERATION 

37.04 
.704.3 
.0376 

741.3776 



In this example, we place the tenths 
under tenths, the hundredths under hun- 
dredths, and this brings the decimal points 
and* the like parts of the unit in the same 
column. We then add as in whole 
numbers. 

Hence, for addition of decimals, 

I. Set down the numbers to he added so that tenths shall faM 
binder tenths, hundredths under hundredtJiS, 6fc, This will bring 
all the decimal points under each other. ^ 

.II. Then add as in simple numbers and point off in the sum, 
from the right hand^ so many places for decimals as are equal 
to the greatest number of places in any of the added numbers, 

EXAMPLES. 

1. Add 6.035, 763.196, 445.3741, and 91.5754 together. 

2. Add 465.103113, .78012, 1..34976, .3549, and 61.11. 

3. Add 57.406 + 97.004 + 4 + .6 + .06 + .3. 

4. Add .0009 + 1.0436 + .4 + .05 + .047. 

5. Add .0049 + 49.0426 + 37.0410 + 360.0039. 

6. Add 5.714, 3.456, .543, 17.4957 together. 

QosfT. — 147. What parts of unity may be added together? How do 
yoa set down the numbers for addition 7 How will the decimal points fall? 
How do yovL then add? How many decimal plaoee do you point off in 
Ihtram? 
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7. Add 3.754, 47.5, .00857, 37.5 together. 

8. Add 54.34, .375, 14.795, 1.5 together. 

9. Add 71 .25, 1.749, 1759.5, 3.1 together. 

10. Add 375.94, 5.732, 14.375, 1.5 together. 

11. Add .005, .0057, 31.008, .00594 together. 

12. Required the sum of 9 tenths, 19 hundredths, 18 thou- 
sandths, 211 hundred-thousandths, and 19 millionths. 

13. Requiretl the sum of twenty-nine and 3 tenths, four 
hundred and sixty-five, and two hundred and twenty-one 
thousandths. 

14. Required the sum of two hundred dollars one dime 
three cents and nine mills, four hundred and forty dollais 
nine mills, and one dollar one dime and one mill. ^ 

15. What is the sum of one tenth, one hundredth, and one 
thousandth ? 

16. What is the sum of 4, and 6 ten- thousandths ? 

17. What is the sum of 3 thousandths, 9 millionths, 5 hnn- ' 
dredths, 6 hundredths, 3 tenths, and 2 units ? 

18. Required, in dollars and decimals, the sum of one dol* 
lar one dime one cent one mill, six dollars three mills, four 
dollars eight cents, nine dollars six mills, one hundred dollars 
six dimes, nine dimes one mill, and eight dollars six cents. 

19. What is the sum of 4 dollars 6 cents, 9 dollars 3 mills, 
14 dollars 3 dimes 9 cents 1 mill, 104 dollars 9 dimes 9 
cents 9 mills, 999 dollars 9 dimes 1 mill, 4 mills, 6 mills, and 
ImiU? 

SUBTRACTION OF DECIMAL FRACTIONS. 

148. Subtraction of Decimal Fractions is the process of 
finding the dilSerence between two decimal numbers; 
1. From 3.275 take .0879. 
In this example a cipher is annexed to operation. 



the minuend to make the number of deci- 
mal places equal to the number in the 
subtrahend. This does not alter the value 
of the minuend (Art. 145). 



3.2750 
.0879 

3.1871 
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Hence, for the subtraction of decimal numbers, 

I. Set dqvm the less number under the greater, so that 
figures occupying places of the same valite shall fall in the 
same column, 

II. Then subtract as in simple numbers, and point off in the re- 
mainder,from the right hand, as many places for decimals as are 
tqual to the greatest number of places in either of the given numbers 

EXAMPLES. 

2. From 3278 take .0879. Ans. 

3. From 291.10001 take 41.496. Ans. 

4. From 10.00001 take .111111. Ans. 

5. 'Required the difference between 57.49 and 5.768. 

6. What is the difference between .3054 and 3.075 ? 

7. Required the dilSerence between 1745.3 and 173.45. 

8. What is the difference between seven-tenths and 54 
ten-thousandths ? 

9. What is the difference between .105 and 1.00075? 

10. What is the difference between 150.43 and 754.355? 

11. From 1754.754 take 375.49478. Ans. 

12. Take 75.304 from 175.01. Ans. 

13. Required the difference between 17.541 and 35.49. 

14. Required the difference between 7 tenths and 7 mil- 
lionths. 

15. From 396 take 8 ten-thousandths. Ans. — — 

16. From 1 take one-thousandth. Ans. 

17. From 6374 take one-tenth. Ans. 

18. From 365.0075 take 5 millionths. Ans. 

19. From 21.004 take 98 ten-thousandths. Ans. 

20. From 260.3609 take 47 ten-millionths. Ans. 

21. From 10.0302 take 19 millionths. Ans. 

22. From 2.03 take 6 ten-thousandths Ans. 



QuBvr. — 148. What does subtraction teach? How do you set down the 
nombetB for sabtraction? How do you then subtract? How many ded- 
mal plaoei do y<m point off in the remainder? 
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mulupucation of decimal FRAcnoNa 

149.— 1. Multiply .37 by .8. 

Wo may first wnte .37 = ^^, and .8 = ^. 



OPERATION. 

•37 = ^. 

.296 = ^^. 
= .296. 



If, now, we multiply the fraction -^^ 
by -^t we find the product to be -^^ ; 
the number of ciphers in the denomina- 
tor of this product is equal to the number, 
of decimal places in the two factors, and 
the same will be true for any two factors 
whatever. 

2. Multiply .3 by .02. 

OPERATION. 

.3 X .02 = ^ X 1^ = nfira = '^^^ answer. 

Now, to express the 6 thousandths decimally, we have to 
prefix two ciphers to the %, and this makes as many decimal 
places in the product as there are in both multiplicand and 
multiplier. 

Therefore, to multiply one decimal by another, 

Multiply as in simple numbers ^ and point off in the product^ 
from the right hand, as many Jigures for decimals as are equal 
to the number of decimal places in the multiplicand and multi' 
plier ; and if there be not so many in the product^ supply thk 
deficiency by prefixing ciphers, 

EXAMPLES. 

i. Multiply 3.049 by .012. Ans. .036588. 

(2.) (3.) 

Multiply 365.491 Multiply 496.0135 

by .901 b y 1.496 

Ans, Ans, 



QcB8T.*-149. After multiplyiiig, how many decimal j4aceB will yoa point 
eff'm the product? When there are not so many in the prodoet, what de 
you do ? Give the rule for the muUipIlical^fiia oi dMaxoB&A. 
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4. Multiply one and one millionth by one thousandth. 

5. Multiply 473.54 by .057. Ans. 

6. Multiply 137.549 by 75.437. Ans: 

7. Multiply 3.7495 by 73487. Ans. 

8. Multiply .04375 by .47134. Ans. 

9. Multiply .371343 by 75493. Ans. 

10. Multiply 49.0754 by 3.5714. Ans. 

11. Multiply .573005 by .000754. Ans. 

12. Multiply .375494 by 574.375. Ans. 



13. Multiply two hundred and ninety-four millionths, by 
one millionth. 

14. Multiply three hundred, and twenty-seven hundredths 
by 62. Ans. 

15. Multiply 93.01401 by 10.03962. Ans. 

16. What is the product of five-tenths by five-tenths ? 

17. What is the product of five-tenths by five thousandths ? 

18. Multiply 596.04 by 0.000012. Ans. 

19. Multiply 38049.079 by 0.000016. Ans. 

20. Multiply 1192.08 by 0.000024. Ans. 

21. Multiply 76098.158 by 0.000032. Ans. 

CONTRACTION IN MULTIPLICATION. 

150. Contraction in the multiplication of decimals is a 
sliort method of finding the product of two decimal numbers 
in such a manner, that it shall contain but a given number 
of decimal places. 

1. Let it-be required to find the product of 2.38645 multi- 
plied by 38.2175, in such a manner that it shall contain but 
four decimal places. 

In this example it is proposed to take the multiplicand 
2.38645, 38 times, then 2 tenths times, then 1 hundredth 
times, then 7 thousandth times, then 5 ten-thousandth times, 

Qonrr. — 150. What is contraction in the multiplication of decimals? 
What is proposed in the examine ? How are the numbers written down for 
mvhiriirathD? 
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and the sum of these seyeral prodacts will be the prodoc* 
sought. 

Trr • 1 ' ^ 1. 1^ f.'i. OPERATION. 

Write the unit figure of the multipher 
directly under that place of the multi- 
plicand which is to be retained in the 
product, and the remaining places of in- 
teger numbers, if any, to the right, and 
then write the decimal places to the left 
in their order, tenths, hundredths, d&c. 



2.38645 
5712.83 



715935 

190916 

4773 

239 

16r 

12 



91.2042 



When the numbers are so written^ the 
product of any figure in the multiplier by 
the figure of the multiplicand directly over it^ will he tf (hi 
same order of 'value as the last figure to be retained m th 
product. Therefore, the first figure of each product is always 
to be arranged directly under the last retained figure of the 
multiplicand. But it is the whole of the multiplicand which 
should be multiplied by each figure of the multiplier, and not 
a part of it only. Hence, to compensate for the part omitted, 
we begin with the figure to the right of the one directly orer 
any multiplier, and carry one when the product is greater 
than 5 and less than 15, 2 when it falls between 15 and 25, 
3 when it falls between 25 and 35, and so on for the higher 
numbers. 

For example, when we multiply by the 8, instead of taj- 
ing 8 times 4 are 32, and writing down the 2, we say first, 
8 times 5 are 40, and then carry 4 to the product 32, which 
gives 36. So, when we multiply by the last figure 5, we first 
say, 5 times 3 are 15, then 5 times 2 are 10 and 2 to cany 
make 12, which is written down. 

EXAMPLES. 

1. Multiply 36.74637 by 127.0463, retaining three decimal 
places in the product. 

Quest. — ^\Vheii the numbers are so written, what wiU be the older d. 
Talne of the {nodact of any figure of the multiplier by the ^ure dfaediy 
0Far ft 7 Where then is the finl fi^;iixe by each ^ndnet to be wiill«l 
How do yoa compeimte for the pari onuMtedl 



■i 
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CONTRACTION. 

36.74637 
3640.721 

3674637 

734927 

257224 

1470 

220 

11 



COMMON WAY. 

36.74637 
] 27.0463 



4668.489 



11023911 
22047822 
14698548 
25722459 
7349274 
3674637 

4668.490346931 



2. Multiply 54.7494367 by 4.714753, reserving five places 
of decimals in the product. 

3. Multiply 475.710564 by .3416494, retaining three deci- 
mal places in the product. 

4. Multiply 3754.4078 by .734576, retaining five decimal 
places in the product. 

5. Multiply 4745.679 by 751.4549, and reserve only whole 
numbers in the product. 

151. Note. — ^When a decimal number is to be multiplied by 10, 
100, 1000, &c., the multiplication may be made by removing the 
decimal point as many places to the right hand as there are ciphers 
in the multiplier ; and if there be not so many figures on the right 
of the decimal point, supply the deficiency by annexing ciphers. 



Thus, 6.79 multiplied by < 



Also, 370.036 multiplied by < 



10 




r 67.9 


100 




679. 


1000 


>■ = ^ 


6790. 


10000 




67900. 


100000 ^ 




. 679000. 


10 1 




r 3700.36 


100. 




37003.6 


1000 


>• = ^ 


370036. 


10000 




3700360. 


100000 




37003600. 



QuESTd — 151. How do you multiply a decimal number by 10, 100, 1000, 
&c7 If thero are not as many decimal figures as there are ciphers in the 
nmlUplier, what do you do? 
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DIVISION OF DECIMAL FRACnONa 

152. Division of Decimal Fractions is similar to that oi 
simple numbers. 

We have just seen that, if one decimal fraction be mnlti^ 
plied by another, the product will contain as many places of 
decimals as there were in both the factors. Now, if this 
product be divided by one of the factors, the quotient will be 
the other factor (Art. 79)> Hence, in division, the dividend 
must contain just as many decimal places as the divisAr and 
quotient together. The quotient, therefore, will contain as num^ 
places as the dividend, less the number in the divisor. 

EXAMPLES. 

1. Divide 1.38483 by 60.21. 



There are five decimal places in 



OPERATION. 



60.21)1.38483(23 
1.2042 



18063 
1806a 

Atts. .023. 



the dividend, and two in the divi- 
sor : there must therefore be three 
places in the quotient : hence one 
must be prefixed to the 23, and 
the decimal point placed before it. 
Hence, for the division of decimals. 

Divide as in simple numbers, and point off in the quotient^ 
from the right hand, so many places for decimals as the deci" 
mal places in the dividend exceed those in the divisor ; and if 
there are not so many, supply the deficiency by prefixing ciphers. 

2. Divide 4.6842 by 2.11. Ans. 

3. Divide 12.82561 by 1.505. Ans. 



4. Divide 33.66431 by 1.01. Ans. 



Quest. — 152. If one decimal fraction be multiplied by another, how many 
decimal places will there be in the product ? How does the number of 
decimal places in the dividend compare with those in the divisor and quo- 
tient? How do you determine the number of decimal places in the quotient 1 
If the divisor contains four places and the dividend six, how many in tht 
quotient? If the divisor contains three places and the dividend five, how 
many in the quotient ? Give the rule lot 0:i<b drriaoa q£ Aftparaak. 
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6. Divide .010001 by .01. Ans. 

6. Divide 24.8416 by .002. Ans. 

7. What is the quotient of 75.15204, divided by 3? By .3? 
By .03 ? By .003 ? By .0003 ? 

8. What is the quotient of 389.27688, divided b^y 8 ? By 
.08 ? By .008 ? By .0008 ? By .00008 ? 

9. What is the quotient of 374.598, divided by 9 ? By .9 ? 
By .09 ? By .009 ? By .0009 ? By .00009 ? 

10. What is the quotient of 1528.4086488, divided by 6? 
By .06? By .006? By .0006 ? By .00006? By .000006? 

11. Divide 17.543275 by 125.7. Ans. 

12. Divide 1437.5435 by .7493. Ans. 

13. Divide .000177089 by .0374. Ans. 

14. Divide 1674.35520 by 960. Ans. 

15. Divide 120463.2000 by 1728. Ans. 

16. Divide 47.54936 by 34.75. Ans. 

17. Divide 74.35716 by .00573. Ans. 

18. Divide .37545987 by 75.714. Ans. 

153. Note 1. — ^When any decimal number is to be divided by 
10, 100, 1000, &c., the division is made by removing the decimal 
point as many places to the left as there are 0*s in the divisor ; and 
if there be not so many figures on the left of the decimal point, the 
deficiency must be supplied by prefixing ciphers. 

'10 "1 r 2.769 

o.r an A' A AU 100 I .2769 

27.69 divided by ^ ^^^^ ^ = i q^^q^ 

L 10000 J L .002769 



642.89 divided by < 



10 "I 




r 64.289 


100 




6.4289 


1000 


► = -« 


.64289 


10000 




.064289 


100000 




.0064289 



QuBvr^ — 153. How do you divide a decimal number by 10, 100, 1000, 
fce.? If there be not as many figor^^ to the loft of the decimal pomt as 
tfMm ai» aphen in the divisor, what do you del 
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154. Note 3 — ^When there are more decimal places in the dhi* 
sor than io the dividend, annex as many ciphers to the dividend as 
are necessary to make its decimal places equal to those of tlis 
divisor ; all the figures of the quotieTit will then be whole mumben. 
Always bear in mind that the quotient is as many times greater tha^' 
unity, as the dividend is greater than the divisor. 



EXAMPLES. 

I. Divide 4397.4 by 3.49. 

We annex one to the dividend. 
Had it contained no decimal place 
we should have annexed two. 



OPERATION. 

3.49)4397.40(1260 . 
349 

907 
698 



2094 
2094 



Ans. 1260. 



2. Divide 1097.01097 by .100001. Ans. 

3. Divide 9811.0047 by .1629735. Ans. 

4. Divide .1 by .0001. Ans. 

5. Divide lO'by .1. Ans. 

6. Divide 6 by .6. By .06. By .006. By .2. By .3. 
By .003. By .5. By .005. By .000012. 

155. Note 3. — ^When it is necessary to continue the division 
farther than the figures of the dividend will allow, we may annex 
ciphers to it, and consider them as decimal places. 



EXAMPLES. 

1. Divide 4.25 by 1.25. 

In this example, after having ex- 
hausted the decimals of the dividend, 
we annex an 0, and then the decimal 
places used in the dividend will exceed 
those in the divisor by 1. 



't 



OPERATION. 

1.25)4.25(3.4 
3.75 

"500" 
500 



Ans. 3.4 



Quest. — 154. If there are more decimal places in the divisor than in the 
dividend, what do yon do? What will the figures of the quotient then bet 
155. How do you continue the division after you have brought down all Urn 
Sgnrea of the dividend? 
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2. Divide .2 by .06. 

We see in this example that the di- 
Tision will never terminate. In such 
cases the division should be carried to 
the third or fourth place, which will 
give the answer true enough for all 
practical purposes, and the sign + 
should then be written, to show that 
the division may still be continued. 

3. Divide 37.4 by 4.5. 

4. Divide 586.4 by 375. 

5. Diyide 94.0369 by 81.032. 



OPERATION. 

.06).20(3.333 + 

18 

20 

18 



20 

18 



20 



Ans. 3.333 + . 



Ans, 
Ans, 
Ans, 



REMARKS. 

156. The unit of Federal Money, the currency of the 
United States, is one dollar, and all the lower denominations, 
dimes, cents, and mills, are decimals of the dollar. Hence, 
all the operations upon Federal Money are the same as the 
corresponding operations on decimal fractions. 

APPLICATIONS IN THE FOUR PRECEDING RULES. - 

1. A merchant sold 4 parcels of cloth; the 1st contained 
239 and 3 thousandths yards ; the 2d, 6 and 5 tenths yards ; 
the 3d, 4 and one hundredth yards ; the 4th, 90 and one mil- 
Uonth yards : how many yards did he sell in all ? 

2. A merchant buys three chests of tea ; the first contains 
70 and one thousandth lb, ; the second, 49 and one ten-thou- 
sandth lb, ; the third, 36 and one-tenth lb. : how much did 
he buy in all ? 

3. What is the sum of 820 and three hundredths ; $44 
and one-tenth, 86 and one thousandth, and 818 and one hun- 
dredth ? 

QcneiTd — ^Whea the division does not terminate, what sign do you place 
after the qootieat? AVhat does it show? 156. What is the unit of the cur- 
lency of the United States? What parts of this unit are the inferior de- 
Bominaiiao^ dimes, ceBta, and xaiUa ? 
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4. A pu'^s in trade $1504.342; B puts in <350J965; 
C puto in 8100.11 ; D puts in $99,334; and E puts in 
$9001.31 : what is the whole amount put in? 

5. B has $936, and A has $5, 3 dimes, and 1 mill : bow 
much more money has B than A ? 

6. A merchant buys 1 12.5 yards of cloth, at one dollar twen- 
ty-five cents per yard : how much does the whole come to ? 

7. A farmer sells 'to a merchant 13.12 cords of wood at 
$4.25 per cord, and 17 bushels of wheat at $1.06 per bushel: 
he is to take in payment 13 yards of broadcloth at $4.07 per 
yard, and the remainder in cash : how much money did he 
receive ? 

8. If 11 men had each $339 1 dime 9 cents and 3 mills, 
what would be the total amount of their money ? 

9. If one man can remove 5.91 cubic yards of earth in a 
day, how much could 38 men remove ? 

10. What is the cost of 24.9 yards of cloth, at $5.47 per 
yard? 

11. If a man earns one dollar and one mill per day, how 
much will he earn in a year ? 

12. What will be the cost of 675 thousandths of a cord of 
wood, at $2 per cord ? 

13. A farmer purchased a farm containing 56 acres of 
woodland, for which he paid $46,347 per acre; 176 acres 
of meadow land at the rate of $59,465 per acre ; besides 
which there was a swamp on the farm that covered 37 acres, 
for which he was charged $13,836 per acre. What was the 
area of the land ; what its cost ; and what the average price 
per acre ? 

14. A person dying has $8345 in cash, and 6 houses 
valued at $4379.837 each ; he ordered his debts to be paid, 
amounting to $3976.480, and $120 to be expended at. his 
funeral ; the residue was to be divided among his five sons 
in the following manner: the eldest was to have a fourth 
part, and each of the other sons to have equal shares. What 
was the share of each son! 
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CONTRACTION IN DIVISION. 



157. Contraction in division is a short method of obtaining 
the quotient of one decimal number divided by another. 

EXAMPLES 

1. Divide 754.347385 by 61.34775, and let the quotient 
contain three places of decimals. 

common method. 
61.34775)754.34738500(12.296 contracted method. 

61347 75 61.34775)754.347385(12.296 

14086,988 51^Q 

12269550 14086 . 

"18174385 ^^^^^ 

1226 9550 1817 

59048350 1??Z 



552 



12975 590 



38 353750 ££? 

36 808650 38 



1 



545100 ?Z 



It is plain that all the work by the common method, which 
stands on the right of the vertical line, does not affect the 
quotient figures. On what principle is the work omitted in 
the contracted method ? 

In every division, the first figure of the quotient will always 
he of the same order of value as that figure of the dividend m»- 
ier which is written the product of the first figure of the quO' 
tient^y the unifs figure of the divisor. 

Having determined the order of value of the first quotient 
figure, make use of as many figures of the divisor as you wish 
places of figures in the quotient. 

Let each remainder be a new dividend, and in each follow- 
ing division omit one figure to the right hand of the divisor, 

fl 

QvnT— 157. What is contraction in division? In every division, what 
trill be the order of the first quotient figure? How many figurecT of the 
difieor wiU you use 7 How will you then make the dxrosGil 
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observing to cany for the increase of the figures cut off, as in 
contraction of multiplication. 

In the example above, the order of tbe first quotient figure 
was obviously tens ; hence, as there were three decimal 
places required in the quotient, five figures of the divisor must 
be used. 

2. Divide 59 by .74571345, and let the quotient contain 
four places of decimals. 

3. Divide 17493.407704962 by 495.783269, and let the 
quotient contain four places of decimals. 

4. Divide 98.187437 by 8.4765618, and let the quotient 
contain ten places of decimals. 

5. Divide 47194.379457 by 14.73495, and let the quotient 
contain as many decimal places as there will be integers in it. 

REDUCTION OF VULGAR FRACTIONS TO DECIMALS. 

158. The value of every vulgar fraction is equal to the 
quotient arising from dividing the numerator by the denomi- 
nator (Art. 94). 

EXAMPLES. 

1 . What is the value in decimals of ^ ? 



OPERATION. 

f =14^; but 
4^ = 4y> =«: 4.5. 



We first divide 9 by 2, which 
gives a quotient 4, and 1 for a re- 
mainder. Now, 1 is equal to 10 
tenths. If, then, we add a cipher, 
2 will divide 10, giving the quotient 5 tenths. HencOy the 
true quotient is 4.5. 

2. What is the value of y ? 



OPERATION. 

^ =3}; but 

3^ = dl^ = 3.25. 



We first divide by 4, which gives 
a quotient 3 and a remainder 1. 
But 1 is equal to 100 hundredths. 
If, then, we add two ciphers, 4 will 
divide the 100, giving a quotient of 25 hundredths. 

QuK8T« — ^What is the order of the first quotient figure in Ex. ^7 In 3 7 
In 4? 158. What is the value of a fraction equal to7 What k th* 
va)ii9 of fonr-hahres 7 
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Hence, to reduce a vulgar fraction to a decimal, 

r I. Annex one or more ciphers to the numerator and then di' 
viile by t/ie denominator, 

11.. If there is a remainder, annex a cipher or ciphers, and 
divide again, and continue to annex ciphers and to divide until 
there is no r^^mainder, or until the quotient is sufficiently exact : 
^the number of decimal places to be pointed off in t/te quotient is 
the same as the number of ciphers used; and when there arc not 
to many, ciphers must be prefixed to supply the deficiency. 



EXAMPLES. 



1. Reduce ^^f to its equivalent decimal. 



OPERATION. 

125')635(5.08 
625 



We here use two ciphers, and there- 
fore point off two decimal places in the 
quotient. 

2. Reduce |- and jj^^ to decimals. Ans. - 

3. Reduce -^, f-J-, y^ j, and ttttoo^ ^ decimals. 

4. Reduce ^ and jy^^ to decimals. Ans. - 
6. Reduce f}iyf Jgiif to a decimal. Ans, - 

6. Reduce ^, -g^JI, ir§f » TYJ ^^ decimals. Ans, - 

7. Reduce i-jTff ^ decimals. Ans, - 

8. Reduce -jVfo ^^ decimals. Ans, - 

9. Reduce ^^g^,^ to decimals. Ans, - 
10. Reduce y&V^S ^ decimals. Ans. - 



1000 
1000 



1 1 . Reduce 2043000 ^® decimals. Ans. 

12. Reduce y to decimals. Ans. - 

13. Reduce ^ to decimals. Ans. 

14. Reduce ^^ to decimals. Ans. 

15. Reduce -J-J to decimals. Ans. 

16. Reduce ^It^ ^^ decimals. Ans, 

17. Reduce ^|^f to decimals. ;, Ans, 

QuESTi — What is the decimal value of one-half? Of three-fourths? Of 
-fotirths? Of uioo-hulves? Of seveu-hulves? Of five -fourths? Of one- 
^Kirth? Give the rule for reducing a vulgar fraction to a decimal 

8 
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18. What is the decimal value of } of f multiplied by ^ ^ 

19. What is the value in decimals of } of f of |- divide J 
byfoff? 

20. A man owns {• of a ship ; he sells -^ of his share * 
what part is that of the whole, expressed in decimals ? 

21 . Bought \^ of 87^ bushels of wheat for -^oil dollan 
a bushel : how much did it come to, expressed in decimals \ 

22. If a man receives f of a dollar at one time, 7^ at 
another, and 8|- at a third : how many in all, expressed in 
decimals ? 

23. What decimal is equal to f of 18, and ^ of |^ of 7|^ 
added together ? 

24. What decimal is equal to f of 6 taken from | of 8|? 

25. What decimal is equal to ^, y, \^ added together^ 

REDUCTION OF DENOMINATE DECIMALS. 

159. We have seen that a denominate number is one m 
which the kind of unit is denominated or expressed (Art. 14). 

A denominate decimal is a decimal fraction in which the 
kind of unit that has been divided is expressed. Thus, .5 
of a j&, and .6 of a shilling are denominate decimals : the 
unit that was divided in the first fraction being jSl, and that 
in the second 1 shilling. 

CASE I. 

160. To find the value of a denominate number in deci- 
mals of a higher denomination. 

1. Reduce 9 J. to the decimal of a jS. 



We first find that there are 240 
pence in J£l. We then divide 9 J. by 
240, which gives the quotient .0375 
of a j&. This is the true value of 9 J. 
in the decimal of a £». 



OPERATION. 

240J.=£1 
240)9( .0375 
Ans. J5.0375. 



Quest. — 1.')9. What is a denomiuate nnmber? What is a denoniiiate 
decimal 7 In the decimal five-tenths of a X, what is the unit 7 In tbt 
decimal auc-tenths of a ehilhng, wh«it Va the ^amll 



REDUCTION OF DENOMINATE DECIMALS. 171 

Hence, to make the reduction, 

I. Consider how many vnits of the given denomination make 
one unit of the denomination to which you would reduce. 

II. Divide the given denominate number by the number so 
founds and the quotient vnll be the value in the required de» 
nomination, 

EXAMPLES. 

1. Reduce 14 drams to the decimal of a lb, avoirdupois. 

2. Reduce 78d, to the decimal of a j&. 

3. Reduce .056 poles to the decimal of an acre. 

4. Reduce 42 minutes to the decimal of a day. 

5. Reduce 63 pints to the decimal of a peck. 

6. Reduce 9 hours to the decimal of a day. 

7. Reduce 375678 feet to the decimal of a mile. 

8. Reduce 72 yards to the decimal of a rod. 

9. Reduce .5 quarts to the decimal of a barrel. 

10. Reduce 4ft. 6in. to the decimal of a yard. 

11. Reduce 7oz, I9pwt. of silver to the decimal of a pound. 

12. Reduce 9^ months to the decimal of a year. 

13. Reduce 62 days to the decimal of a year of 365J days. 

14. Reduce j&25 19^. 6^d. to the decimal of a pound. 

15. Reduce 3qr, 2llb. to the decimal of a cwt, 

16. Reduce 5fur, 36rd. 2yd, 2ft, 9m. to the decimal of a 
mile. 

17. Reduce Acwt. 2|^r. to the decimal of a ton. 

18. Reduce 3cwt. 7 lb, 8oz, to the decimal of a ton. 

19. Reduce 17Ar. 6m. 43sec. to the decimal of a day. 

CASE II. 

161. To reduce denominate numbers of different denomi- 
nations to an equivalent decimal of a given denomination. 

Quvrr^ — 160. How do you find the value of a denominate number in a 
dedma] of a higher denoxoiuatiou 7 



OPERATIOX. 

•2^. ^ .75rf. ; hence, 
9fJ. = 9.75d. 
12)9. 75rf. 

.81*25^., and 
20 )4.8125^. 

£.240625; therefore, 
jei 4^. 9f<Z. = je 1.240625. 
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1. Reduce £i As, 9|J. to the denomination of pounds. 

We first reduce 3 farthings 
to the decimal of a penny, by 
dividing by 4^ We then annex 
the quotient .75 to the 9 pence. 
We next divide by 12, giving 
.8125, which is the decimal 
of a shilling. This we annex 
to the shillings, and then di- 
vide by 20. 

Hence, to make the reduction, 

Divide the lowest denomination named^ by that number which 
makes one of the denomination next higher, annexing ciphers if 
necessary ; then annex this quotient to the next higlter denomi- 
nation, and divide as before : proceed in the same manner through 
all tlie denominations to t/te.last: the last result wHl be the 
answer sought, 

EXAMPLES. 

1. Reduce £19 17^. 3\d. to the decimal of a X. 

2. Reduce 46^. 6d. to the denomination of pounds. 

3. Reduce 7^d. to the decimal of a shilling. 

4. Reduce 2lb, 5oz. I2pwt, I6gr, troy to the decimal of 
a lb, 

5. Reduce 7 feet 6 inches to the denomination of yards. 

6. Reduce lib, I2dr, avoirdupois to the denomination of 
pounds. 

7. Reduce 10 leagues 4 furlongs to the denomination of 
leagues. 

8. Reduce 7^. 5^. to the decimal of a pound. 

9. What decimal part of a pound is three halfpence T 

10. Reduce 4^. 7^^^^. to the decimal of a pound. 

11. Reduce loz. llpwt. 3gr. to the decimal of a pound 
troy. 

Quest.— >1 61. How do you reduce denominate nomben <rf.difiereiil d0- 
nnminatiana to equivalent dectmalB of a i^^vcsk AwiwnVftfttaoa? 
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12. Reduce 24 grains to the decimal of an ounce troy. 

13. Reduce 5oz. 4dr, avoirdupois to the decimal of a pound 
troy. 

14. Reduce 3cwt, Iqr, I4lb, to the decimal of a ton. 

15. Reduce 2qr. 15lb, to the decimal of a hundred- weight. 

16. Reduce 5lb. lOoz, Spwt. I3gr, troy to the decimal of a 
Jujidred-weight avoirdupois. 

17. Reduce Iqr. Ina, to the decimal of a yard. 

18. Reduce 2qr, 3na. to the decimal of an English ell. 

19. Reduce 2i/ds. 2ft, 6^in. to the decimal of a mile. 

20. What decimal part of an acre is IR. 37 P ? 

21. What decimal part of a hogshead of wine is 2 quarts 
1 pint ? 

22. Reduce 3 bushels 3 pecks to the decimal of a chaldron 
of 36 bushels. 

23. What decimal part of a year is 3wk, 6da, 7kr,, reckon- 
ing 365da, 6hr, a year ? 

24. Reduce 2.45 shillings to the decimal of a J&. 

25. Reduce 1.047 roods to the decimal of an acre. 

26. Reduce 176.9 yards to the decimal of a mile. 



C^SE III. 

162. To find the value of a denominate decimal in terms 
of integers of inferior denominations. 

1. What is the value of .832296 of a JS ? 

We first multiply the decimal by 
20, which brings it to shillings, and 
after emitting off from the right as 
many places for decimals as in the 
giyeu number, we have 16^. and 
the decimal .645920 over. This 
we reduce to pence by multiplying 
by 12, and then reduce to farthings 
by midtiplying by 4. 



OPERATION. 

.832296 
20 

16.645920 
12 

7.751040 
4 

3.004160 

Ans. I6s, Id, 3far. 
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Hence, to make the reduction, 

I. Consider how many in the next less denomination maJu 
one of the given denomination^ and multiply the decimal by thu 
number. Then cut off from the right han4 as many places a& 
there are in the given decimal. 

II. Multiply the figures so cut off by the number which ii 
takes in the next less denomination to make one of a higher j and 
cut off as before. Proceed in the same way to the lowest de- 
nomination: the figures to the left will form the answer sought. 

EXAMPLES. 

1 . What is the value of .625 of a cwt. ? Ans. 

2. What is the value of .625 of a gallon ? Ans, 

3. What is the value of .004168/i. troy? Ans. 

4. What is the value of .375 hogshead of beer ? 
6. What is the value of .375 of a year of 365 days I 

6. What is the value of .085 of a £ ? Ans. - 

7. What is the value of .258 of a cwt, ? Ans. - 



8. What is the difference between .82 of a day and .64 of 
an hour ? 

9. What is the value of 2.078 miles ? Ans. — - 

10. What is the value of £.3375 ? Ans. 

11. What is the value of .3375 of a ton? Ans. — 

12. What is the value of .05 of an. acre ? Ans. ■ 

■ 

13. What is the value of .875 pipes of wine ? 

14. What is the value of .046875 of a pound, avoirdupois? 

15. What is the value of .56986 of a year of 305} days ? 

16. What is the value of £2.092 ? Ans. 

17. What is the value of £5.64 ? Ans^ 

18. What is the value of .36974 of a last, wool weight ? 

19. What is the value of .8273645'r., corn measure ? 

20. What is the value of .093765flj. ? Ans. 



Quest. — 162. How do you find the value of a denominate decimal in in 
tegers of inferior denominations? What is the value in shillings of one* 
half of a JC77 In pence of one-half of a shilling? 
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OPERATION. 

12)50000 
.4166 + 



CIRCULATING OR REPEATING DECIMALS. 

163. We have seen that in changing a vulgar into a deci- 
mal fraction, cases will arise in which the division does not 
terminate, and then the vulgar fraction cannot be exactly ex- 
pressed by a decimal (Art. 158). 

Let it be required to reduce ^ to its equivalent decimal. 

We find the equivalent decimal to be 
.4166 + &C-I giving 6's, as far as we 
choose to continue the division. 

The further the division is continued 
the nearer the decimal will approach to the true f alue of the 
vulgar fraction ; and we express this approach to equality of 
value by saying, that if the division be continued without limits 
that is, to infinity, the value of the decimal will then be equal 
to that of the vulgar fraction. Thus, we also say, 

.999 +, continued to infinity = 1, 
because every annexation of a 9 brings the value nearer to 1. 

164. tet us now examine the circumstances under which, 
in the reduction of a vulgar to a decimal fraction, the division 
will not terminate. 

If the vulgar fraction be first reduced to its lowest terms, 
(which we suppose to be done in all the cases which follow,) 
there will be no factor common to its numerator and denomi- 
nator. Now, by the addition of O's to the numerator we may 
increa^ its value ten times for every annexed ; that is, we 
introduce into the numerator the two factors 2 and 5 for every 



QuRBT. — 163. Can a vulgar fraction always be exactly expressed by 
a decimal? Can five-twelfths? If we continue the division, d^s the 
quotient a{^nx)ach to the true value ? By what language do we expreas 
this foct? 164. In annexing a to the numerator, what factors do we in- 
troduce into it? 
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additional 0. But the numerator can never be exactly diyi- 
ded by the denominator, if the denominator contains any 
prime factor not found in the numerator (Art. 107) : hence 
it can never be so divided, if the denominator contains any 
prime factor other than 2 or 5. Hence, to determine whether 
a vulgar fraction in its lowest terms can be expressed by an 
exact decimal, 

Decompose tJie denominator into its prime factors, and if 
there are any factors otlier than 2 or 5, the exact division eanr 
not be made. 



EXAMPLES. 

1. Can ^ be exactly expressed by decimals? 

OPERATION. 

25 = 5 X 5 ; hence, the fraction 
can be exactly expressed by a deci- 
mal. 



25) 70 (.23 
50 



200 
200 



2. Can ^ be ejcactly expressed by decimals ? 

OPERATION. 

36 = 18x2 = 9x2x2 = 
3x3x2x2; in which we see t^iat 
the denominator contains other fac- 
tors than 2 and 5, and hence the 
fraction cannot be exactly expressed 
by decimals. 



36) 50 (.1388 + 
36- ^ 

HO * 
108 



320 

288 

"320 
288 



3. Can j^-^ be exactly expressed by*decimals? 

4. Can ^^ be exactly expressed by decimals ? 

5. Can ^y^ be exactly expressed by decimals ? 

6. Can Y^l^ be exactly expressed by decimals ? 

QAst^ — Under what circumstances will the numerator be exactly divisi- 
ble by the denominator? When not so? How do you determine whether 
a vulgar fraction can be exactly dw\»b\Q b^ ^ decvnvol? 
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« 

Note. — 165. When there are ho prime factors in the denomi- 
nator other than 2 or 5, the division will always be exact, and 
the number of decimal places in the quotient will be equal to the 
greatest number of factors among the 2's or 5's. 

7. "What is the decimal corresponding to the fraction ^^ ? 

8. What is the decimal corresponding to -^^ ? 

9. What is the decimal corresponding to -^^ ? 

166. The decimals which arise from vulgar fractions, 
where the division does not terminate, are called circulating 
decimals, because of the continual repetition of the same 
figures. The set of figures which repeats, is called a repe- 
tend. 

167. A Single Hepetend is one in which only a single 
figure repeats, as f = .2222 +, or | = .3333 +. Such repe- 
tends are expressed by simply putting a mark over the firs^ 
figure ; thus, .2222+ is denoted by ^2 +, and .3333 + by 

s - 

.3+. 

168. A Compound Repetend has the same figures circula- 
ting alternately: thus ^ = .5757+ and fHf =.57235723 + 
are compound repetends, and are distinguished by marking 
the first and last figures of the circulating period. Thus 
.5757 -j^ is written .5/ +, and .57235723 + is written 
?5723^+. 

169. A Pure Repetend is an expression in which there 
are no figures except the repeating figures which make up 
the repetend; as .3+, .5+, .473^+, &c. 

170. A Mixed Repetend is one which has significant 
figures or ciphers between the repetend and the decimal 



QuBSTw — 165. If there are no prime factors in the denominator other 
than 2 and 5, will the division be. exact ? How many decimal places will 
there be in the quotient? 166. What are the decimals called when the 
division does not terminate ? What is the set of figures which repeats 
called? 167. What is a single repetend? How is it expressed? 168. What 
^ a compound repetend? How is it expressed? 160. What is 'a pun 
rnwtenci? 170. What is a mixed repetend? 

8* 
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point, or which has whole numbers at the left hand of 
decimal point : such fiefures are called finite figures. Thus, 
.0^4+, .0 733^, .4 73'+, .3"573^+, 6.5, and 4?375'+ are 
all mixed repetends, .0, .4, .3, and 6 are the finite figures. 

171. Similar Repetends are such as begin at an equal 
distance from the decimal points; as .3 54 +, 2.7 534 +. 

172. Dissimilar Repetends are such as begin at different 
places from the decimal point; as .253 +, .47 52 +• 

173. Conterminous Repetends are such as end at the 
same distance from the decimal points ; as .1^5 +, .354 +, 
&c. 

174. Similar and Conterminous Repetends are such as 
Jbegin and end at the same distance from the decimal point: 
thus, 53.2>53V, 4.6''325^+, and .4632^+, are simUai 
and conterminous repetends. 



reduction of circulating decimals. 

CASE I. 

175. To reduce a pure repetend to its equivalent rulgar 
fraction. 

Since J = .1 +, and f = .3 +, and f|^ = .54 + ; and 
since all repetends may be placed under similar forms ; there- 
fore, to find the finite value of a pure repetend, 

Make the given repetend the numerator, and write a denomi" 
nator containing as many 9^s as there are places in the repetend, 
and this fraction reduced to its lowest terms will be the equiva^ 
lent fraction sought. 



Quest. — What are such figures called? 171. What are amilar repe- 
tends ? 172. What are dissimilar repetends ? 173. What are coutenninoiifl 
repetends? 174. What are similar and conterminous repeten«ki? 175 
How do you reduce a pure repetend to \tae(\mvaknt vulgar fraction 7 



I 

I 
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EXAMPLES. 

1. What is the equivalent vulgar fraction of the repetend 
0.3+? 
Now, I = J = 0.33333 +. = o!3 +. 

2. What is the equivalent vulgar fraction of the repetend 

.162^+ ? 
We have, jej _ ^ ^^s. 

3. What are the simplest equivalent vulgar fractions of the 
repetends J5 +, ?162^+, 0^769230^, "^945^+, and M'+1 

4. What txe the least equivalent vulgar fractions of the 
repetends r594405^+, ^36^+, and ^142857^? 

CASE II. 

176. To reduce a mixed repetend to its equivalent vulgar 
fraction. 

A mixed repetend is composed of the finite figures which 
precede, and of the repetend itself; and hence its value must 
be equal to such finite figures plus the repetend. Hence, to 
find such value. 

To the Jinite figures add the repetend divided by as many 9V 
as it contains places of figures, with as many OV annexed to 
them as there are places of decimal figures which precede the 
repetend; the sum reduced to its simplest form wiUbe the equiv' 
dent fraction sought. 

EXAMPLES. 

1. Required the least equivalent vulgar fraction of the 

mixed repetend 2.4 18 -f. 

Now, 
2.4"l8'+=2 + Tii+yl4+=2+T^ + ^ = 2||An^, 

QfjEsns — 176. Haw do you reduce a mixed repetend to its equivalent 
vulgar fraction 7 
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2. Required the least equivalent vulgar fraction of th^ 
mixed repetend .5 925 +. 

We have, .5^925^ = -HT + dWt^ = if ^^' 

3. What is the least equivalent vulgar fraction of the repe* 
tend .008 497133^+? 

We have> .008 497133'+ = ^uinj + T^WA'imr = of ll- 

4. Refluired the least equivalent vulgar fractions of the 
mixed repetends ,US +, 7.5 43^+, .04 354^+, 37.54+, 
.675^+, and .7'5434/+. 

5. Required the least equivalent vulgar fractions of the 
• mixed repetends 0.7^5+, 0.4^38^+, .09"'3 +, 4^543^+, 

.009 87 V, and .4^5 +. 

177. There are some properties of the repetends which it 
is important to remark. 

1. Any finite decimal may be considered as a circulatiDg 
decimal by malting ciphers to recur : thus, 

.35 = .35 + = .35^00^ = .35^000^ = .35''0000'+, &c. 

2. If any circulating decimal have a repetend of any num- 
ber of figures, it may be reduced to one having twice or thrice 
that number of figures, or any multiple of that number. 

Thus, a repetend 2.3 57^+, having two figures, may be re- 
duced to one having 4, 6, 8, or 10 places of figiares. For, 
2.3'^57'+ =2.3'575/+ = 2.3^57575/+ = 2.3 5757575/+ 
&c. ; so, the repetend 4.16316 + may be written 

4.16"316V= 4.16 316316'+=4.16 316316316'+ &C.&C., 
and the same may be shown of any other. Hence, two or 
more repetends, having a different number of places in each, 
may be reduced to repetends having the same number of 
places, in the following manner : 



Quest. — 177. What is the first property of the circulating decimabT 
How do you reduce several repetends having dilferent plaoM in each* t« 
rtpeteuds having the sanui number of places* 
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Find the least common multiple of the number of places in 
tack r^etendf and reduce each repetend to such number of places, 

1. Reduce .13'8+, 7.5'43'-f , .04354^+ to repetends 
naving the same number of places. 

Since the number of places are now 1 , 2, and 3, the com- 
mon multiple will be 6, and hence each new repetend will 
contain 6 places. Hence, 

.IS'^S + = .13''888888V ; 7.5 43^ = 7.5^434343^+ ; 
0.4^354^+ = 0.4 354354^. 

2. Reduce 2.4'l8^+, .5^925^, .008497133^+ to repe- 
tends having the same number of places. 

3. Any circulating decimal may be transformed into an- 
other having finite decimals and a repetend of the same 
number of figures as the first. Thus, 

.5/+ = .5 75V = .57^5/+= .575>5V= .5757^5/; and 
3.4'785^+ = 3.47IB57V = 3.478''578^+ = 3.4785 785^ ; 
and hence, any two repetends may be made similar. These 
properties may be proved by changing the repetends into their 
equivalent vulgar fractions. 

4. Having made two or more repetends similar by the last 
article, they may be rendered conterminous by the previous 
one : thus, two or more repetends may always be made similar 
and conterminous, 

1. Reduce the circulating decimals 165.164 +, .04 +, 
.03 7 + to such as are similar and conterminous. • 

2. Reduce the circulating decimals .5 3 +, .4 75 +, and 
1.757^+, to such as are similar and conterminous. 

5. If two or more circulating decimals, having several 

Qi7B8T. — When a repetend has more than one figure, may it be trans* 
fonaed into a circulating decimal having finite decimals? How many 
places most there be in the repetend ? What are similar and conterminous 
nipatends 7 May all circulating decimals be made similar and contermuioiw 7 



f 
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repetends of equal places, be added together, their Bum win 
have a repetend of the same number of places ; for every two 
sets of repetends will give the same sum. 

6. If any circulating decimal be multiplied by any number, 
the product will be a circulating decimal having the same 
number of places in the repetend ; for, each repetend will be 
taken the same number of times, and consequently must pro- 
duce the same product. 

CASE III. 

178. To find the number of places in the repetend cor- 
responding to any vulgar fraction which cannot be expressed 
by a finite decimal. 

Let the fraction be first reduced to its lowest terms, after 
which find all the prime factors 2 and 5 of the denominator. 
Then separate the fraction into two factors, viz., 

1st. The numerator divided by the product of all the prime 
factors 2 and 5 ; and 

2d. Unity divided by the remaining factor of the denomi- 
nator. 

As an example, let us decompose the fraction y^ into the 
two factors named above. They are, 

3 3 J_ 

280 ""2 X2X2X5 ^ 7* 
If, now, we add a to the 1 and proceed to make the division, 
every remainder will be less than the divisor, and hence we 
cannot n\;ike more divisions than there are units in the divi- 
sor less 1, without reducing the remainder to unity, when the 
first quotient figures will repeat. And observe carefully when 
any remainder becomes the same as a remainder previously 
uaedy for at this point the repeating Jigures begin. 

Quest. — ^What lathe fifth property named ? What is the sixth? 178. 
What is the first operation in finding the form of the decimal coiresponding 
to a given vulgar fraction? Into how many factors is it then divided? 
What are these factors? How many divisions may be perfbnned in the 
second factor? 
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If, now, we suppose the remainder 1 to be subtracted from 
ihe dividend so used, there would remain as many 9's as 
there were divisions. Hence, 

7/J after having taken out tlie 2V and 5* s from the denomina- 
tor, we divide a succession of 9^s by the result until there is no 
remainder, the number of 9V so used will be equal to the number 
of places of the repetend, which can never exceed the number of 
units in the denominator less one. 

Having found the number of finite decimals which precede 
the repetend, and the number of places in the repetend, as 
above. 

Divide the numerator of the vulgar fraction, reduced to its 
lowest terms, by the denominator, and point off in the quotient 
the finite decimals, if any, and the repetend. 

EXAMPLES. 

1. Required to find whether the decimal equivalent to 
ft 3^ is finite or circulating ; the number of places in the 
repetend and the place at which the repetend begins ; and, 
also, the equivalent circulating decimal. 

We first reduce the fraction 
to its lowest terms, giving 9-f fs • 
We then search for the factors 
2 and 5 in the denominator, and 
find that 2 is a factor 3 times : 
hence we know that there are 
three finite decimals preceding 
the repetend. We next divide 
99999, &c., by the factor 1221 
of the denominator, and find 



OPERATION. 

249 _R 3 

29304 — 976^ 

2)9768 
2 )4884 
2)2442 



1221 
1221)999999(819 

j^ = .608 497133^+ 

that we use six nines before the remainder becomes 0: 
hence, we know that there are six places of figures in the 

QuuTw — ^What will determine the highest limit of the number of figuies 
uk the n^wtend? What will determine the number of finite decimals? 
How then will you find the equivalent decimal? 
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repetend. We then divide 83 by 9768, and point off thi 
proper piaces in the quotient. 

2. Find the finite decimals, if any, and the repetend, if 
any, of the fraction -f^^- 

3. Find the finite decimals, if any, and the repetend, if 
any, of the fraction x/^tt* 

4. Find the finite decimals, if any, and the repetend, if 
any, of the fractions ^, -j^, -j^. 

ADDITION OF CIRCULATING DECIMALS. 

179. To add circulating decimals. 

Make the repetends similar and conterminous, and then wnU 
the places of like value under each other, and so many figures ef 
the second repetends to the right as shall indicate unth certainty 
how many are to be carried from one repetend to the other ; after 
which add them as in whole numbers. If all the figures of a 
repetend be 9'^, omit them and add one to the figure next to th» 
left. 

EXAMPLES. 

1. Add .12 5 +, 4.^63^+, 1>143^ and 2.54'' together. 

Dissimilar, Similar, Similar and conterminous. 

.12^5 + = .12 5 + = . 12^555555555555^+ . . 5555 

4.''l63V =4.16'316^+ =4.16 316316316316^+ . . 3163 

1.7143^ = 1.71 437l'+ = 1.7r437143714371^+ . . 4371 

2.mV =2.54^54^ = 2.54^545454545454^ + . . 5454 

The true sum = 8.54^854470131697^ + , 1 to carry. 

2. Add 67.3 45V, 9^651 V, ^25^, 17.4'7+, J5 + to- 
gether. 

3. Add ^475^, 3.75^3^, 64^5^, ^57^, .r788''+ 
together. 

Quest — 179. How do you add eirculating decimals? 
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4. Add .5 +, 4.3> +, 49.4 5/+, .4^954%, .7345^+ 
together. 

5. Add a75^+, 42.5/+, .3>53'+, .5^945^. 3.7''54'+ 
together. 

6. Add 165, .1164'+, 147r04'+, 4.95' +, 94.3 7+, 
4.7123456'+ together. 
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180. To subtract one finite decimal from another. 

Make the ^fepetends similar and conterminous, and ^subtract 
as in finite decimals, observing that when the repetend of the 
lower line is the largest its first right Jiand figure must he in* 
creased by unity. 

EXAMPLES. * 

1. From 11.4^5'+ take 3.45 735'+. 
ViagimHar, Similar, Similar and conterminous, 

11. 4^75'+ = 11.47 57'+ = 11.47 575757'+ ... 575 
3.45735'+ = 3.45 735'+ = 3.45735735' + ... 735 
The true difference = 8.01 84002l'+, 1 to carry. 

2. From47.5''3 + take 1>57'+. Ans. 

3. From 17^573'+ take 14.5 7 +. Ans. 

4. From 17.4 3+ take 12.34 3+. Ans. 

5. From 1.12^754'+ take .4 7384'+. Ans. 

6. From 4.75 take .37'5 +. "^ Ans. 

7. From 4.794 take .1 744'+. Ans. 

8. FVom 1.45^7 + take .3654. Ans. 

9. From 1.4^93/+ take .1475. Ans. 



QcrssT. — 180. How. do you subtract circulating decimato? 
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MULTIPLICATION OF CIRCULATING DBOIMALS. 

181. To multiply one circulating decimal hj another. 

Change the circulating decimals into their equivalent wdgai 
fractions, and then multiply them together ; after wMch redua 
the product to its equivalent circulating decimal^ as in Art. ITS. 

EXAMPLES. 

1. Multiply 4.25^3 + by .257. 

OPERATION. 

4.253 + = 4.t2^ + <^ = 4 + ef + .It =* IH = ^i 
Also, .257 = -nnnr • h^ence, 

957 V 257 245949 1 OQ^IoVi -L • 

T2T X lOOO — 225000 — A-VS'^iy O -f- , 

and since 225000 =;.5 X5x5x5x5x2x2x2x9, 
there will be five places of finite decimals, and one figure in 
the repetend (Art. 178). 

Note. Much labor will he saved in this and the next nde hf 
keeping every fraction in its lowest terms, and when two fraetions 
are to be mtdtiplied together, cancelling all the factors common to 
both terms before making the multiplication. 

2. Multiply .375'4 + by 14.75. Ans. 

3. Multiply .4^253''+ by 2.57. "^ji*. 

4. Multiply .437 by 3.7 5 +. Ans. 

5. Multiply 4.573 by.3>5^+. Ans. 

6. Multiply 3.45 6 -|- by .42 5 +. Ans. 

7. Multiply l'^456'+ by 4.2^3 +. Ans. 

8. Multiply 45.r3 + b/ ?245''+. Ans. 

9. Multiply .4705^3 + by 1.7^35''+. Ans. 

10. Multiply 3. 457^^+ by 54.753^. ^ns. 

■ 

QoEST. — 181. How do yon multiply circulating decimab? What ii to 
be observed in ngaid to keepmg inyCkkBoaVii 
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DIVISION OF CIRCULATING DECIMALS. 

182. To divide one circulating decimal by another. 

Change the decimals into their equivalent vulgar fractions^ 
tmdjind the quotient of these fractions i, Then change the quo- 
tient into its equivalent decimal, as in Art. 178. 

EXAMPLES. 

1. Divide 56 J5 + by 137. 

OPERATION. 

56^6 + == 56 + f = ^ = 1^. 
Then, l^o ^ 137 = ip x y^y = ^f^ = .^4 1362530''+. 

2. Divide 24.3^8^ by 1.792. Ans. 

3. Divide 8.5968 by .2 45''+. Ans. 

4. Divide 2.295 by ^29/+. Ans. 

5. Divide 47.345 by L76'+. Ans. 

6. Divide 13.5''l69533'+ by 4.^97'+.. Ans. 

7. Divide A5'+ by .ll888l'+. Ans, 

8. Divide ?475''+ by .3^53''+. Ans. »- 

9. Divide 3^53^ by ^24''+. Ans. 

QuESTd — 1S2. How do you divide circulating decimals? 
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OF THE RATIO AND PROPORTION OF NUMBERS 

183. Two numbers having the same unit may be compare(! 
together in two ways. t 

1st. By considering how much one is greater or less than \ 
the other, which is shown by their difTprence ; and T 

2d. By considering how many times one is greater or less 
than the other, which is shown by their quotient. J 

Thus, in comparing the numbers 3 and 12 together with | 
respect to their difference, we find that 12 exceeds 3 by 9; | 
and in comparing them together with respect to their qao* j 
tient, we find that 12 contains 3 four times, or that 12 is four 
times as great as 3. 

The quotient which arises from dividing the second num- 
ber by the first, is called the ratio of the numbers, and shows 
how many times the second number is greater than the first, 
or how many times it is less. 

» Thus, the ratio of 3 to 9 is 3, since 9-4-3 = 3. The ratio 
• of 2 to 4 is 2, since 4 — 2=2. 
- We may also compare a larger number with a less. For 
example, the ratio of 4 to 2 is ^ ; for, 2 -r- 4 = J. The ratio 
of 9 to 3 is ^, since 3 -f- 9 = ^. 

EXAMPLES. 

1. What is the ratio of 9 to 18 ? Ans. 

2. What is the ratio of 6 to 24 ? Ans, 



QucsT.^ — 183 111 how many ways may two numbers having the same 
unit be compared? How do you determine how much, one number is 
greater than another? How do you determine how many times it is greater 
or less? How much does 12 exceed 3? How many times is 12 greater 
than 3 ? What is the quotient called which arises from dividing the second 
number by the first ? What does it show ? .When the second number is 
the least, what does it show ? 
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3. What is the ratio of 12 to 48 ? Ans. 

4. What is the ratio of 1 1 to 13 ? Ans, 

5. What part of 20 is 4 ? Or what is the ratio of 20 to 4 ? 

6. What part of 100 is 30 ? Or what is the ratio of 100 
to 30? 

7. What part of 6 is 3 ? Ans. 

8. What part of 9 is 3 ? Ans. 

9. What part of 12 is 4 ? Ans. 

10. What part of 50 is 5 ? Ans. 

. 11. What part of 75 is 3 ? Ans. 

Note. — In determining what part one number is of another, it is 
plain that the number to be measured, must be written in the nu- 
merator; while the standard, or number with which it is compared, 
and of which it forms a part, is written in the denominator. This 
fraction J reduced to it^ lowest terms, will expross the part. 

184. If one yard of cloth cost $2, how many dollars will 
6 yards of cloth cost at the same rate ? 

It is plain that 6 yards of cloth will cost 6 times as much 
88 one yard ; that is, the cost will contain $2 as many times 
as 6 contains 1. Hence the cost will be $12. 

In this example there are fbur numbers considered, viz., 
1 yard of cloth, 6 yards of cloth, $2, and $12 : these num- 
bers are called terms. 

1 yard of cloth is the 1st term, 
6 yards of cloth is the 2d term, 
$2 is the ... 3d term, 
$12 is the • - - 4th term. 
Now the ratio of the first term to the second is the same as 
the ratio of the third to the fourth. 

This relation between four numbers is called a proportion ; 
and generally 

Four minibers are said to he in proportion when the ratio of 

QuESTw-How do you determine what part one number is of another 1 
184. If one yard of cloth cost $2, what will 6 yards cost? IXow many 
nnmbers are here considered ? What are they called 7 What is the ratio 
«if the fint to the second equal to 7 What b this relation- between numbeu 
called ? Wbmi are four numbers said to be m proportion 7 



100 



RATIO AND PROPORTION OF NUMBERS. 



the first to the second is the same as that of the third to 
fourth. Hence, 

A Proportion, is an equality of ratios between nw 
compared together two and two, 

185. We express that four numbers are in proportion timl 

1 : 6 : : 2 : 12. 
That is, wo write the numbers in the same line and place 
two dots between the 1st and 2d terms, four between the 2d 
and 3d, and two between the 3d and 4th terms. We readtbs 
proportion thus, 

as 1 is to 6, so is 2 to 12. 
The 1st and 2d terms of a proportion always express quaniii' 
tics of the same kind, and so likewise do the 3d .and 4th terms. 
As in the example, 

yd, yd, $ $ 

1 : 6 : : 2 : 12. 

This is implied by the definition of a ratio ; for, it is only 
quantities of the same kind which can be divided the one by 
the other. The ratio of the first term to the second, or of the 
third to the fourth, is called the ratio of the proportion. 
I .What are the ratios of the proportions 



3 


9 : 


: 12 . 


: 36? 


Ans. 


2 : 


: 10 : : 


: 12 : 


• 60? 


Ans, 


4 : 


: 2 : : 


: 8 : 


' 4? 


Ans, 


9 : 


1 : : 


: 90 ; 


: 10? 


Ans. 


16 . 


: 15 : : 


. 48 : 


45? 


Ans, 



186. When two numbers are compared together, the first 
is called the antecedent, and the second the consequent; and 
when four numbers are compared, the first antecedent and 
consequent are called the first couplet, and the second ante- 
cedent and consequent the second couplet. Thus, in the last 



Quest. — How do you define proportion? 185. How do you mdicato 
that four numbers are in proportion? How is the proportion read? What 
do you remark of the first and second terras ? Also of the thuxl and fourth ? 
186. When two numbers are compared together, what is the first called? 
What the second? When four numbers are compared, what aie the two 
first called? What the two second? 
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^rtion, 16 and 48 are the antecedents, and 15 and 45 the 
!^^<B«msequents ; also, 16 and 15 make the first couplet, and 48 
i^^Vld 45 the second. 






:, 



,- 187. We have said that proportion is an equality of ratios 
t ^Ait. 184). Besides the method above, we may express that 
•quality thus : 

4_6 

id we may then write the proportion thus : 






6. 



Put the following equal ratios into proportion. 



8 _ 16 

^' T-18- 

2 ll-l? 
' 51 57* 

9 27 

16 48 

19__7!? 
*• 13"" 52* 



21 __ 105 

^' 16 ~ 80 ' 

^ 42 252 

35 210 

29 _ 232 

" 37 ""296* 

45 _ 405 

• 23 ""207 



188. If 4:1b. of tea cost $8, what will 12^. cost at the same 
rate! 



OPERATION. 



lb. lb. 
As 4 : .12 : : 8 : Ans, 

12 



4)96 
$24 the cost o(12lb. of tea. 



12 ^ 



3 X 8 = 24. 
Ans, $24. 



It is evidtint that the 4th term, or cost of 12lb. of tea, must 
be as many times greater than $8, as 12Z^. is greater than 
426. But the ratio of Alb, to I2lb. is 3 ; hence, 3 is the num- 
ber of times which the cost exceeds $8 : that is, the cost is 



Quwr^ — 187. What has proportion been called 7 By what second method 
my thw equality he expressed? 188. Explain this example mentally. 
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equal to $8 X 3 = 824. But instead of writinje; the numben 

12 « ^, 
-X8=24, 

we may write them 

(12 X 8) -^4 = 24: 
and as the same may be shown for every proportion, we con- 
clude, 

That tlie 4 th term of every proportion may be found hy mtd' 
t (plying Ihe 2d and 3 J terms together , and dividing their produd 
by the 1st term, 

EXAMPLES. 

1. The first three terms of a proportion are 1, 2, and 3: 
what is the fouKh ? Ans, 

2. The first three terms are G, 2, and 1 : what is the 4th t 

Ans, 

3. The first three terms are 10, 3, and 1 : what is the 4th) 

Ans, 

189. The Ist and 4th term» of a proportion are called the 
two extremes, and the 2d and 3d terms are called the two 
means. 

Now, since the 4th term is obtained by dividing the product 
of the 2d and 3d terms by the 1st term, and since the product 
of the divisor by the quotient is equal to the dividend, it 
follows, 

That in every proportion the product of tlie two extremes is 
equal to the product of the two means. 

Thus, in the example. Art. 184 we have 

1 : 6 : : 2 : 12 ; and 1 x 12 = 2 X 6 ; 

also, 4:12:: 8 : 24 ; and 4 X 24 = 12 x 8 ; 

*• 6 : 9 : : 10 : 15; and 6 X 15 = 9 X 10; 

« 7 : 15 : : 14 : 30; and 7 X 30 = 15 X 14. 

Quest. — How may the fourth term of every proportion be found ? 189 
What are the first and foiulh terms of a proportion called? What ar» the 
lecoud and third terms called? In every proportion, what is the product 
of the extremes equal to? 
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OF CANCELUNG. 

\90. "When one number is to be divided by another, the 
operation may often be shortened by striking out or cancelling 
the factors common to both, before the division is made. 

1. For example, suppose it were required to divide 360 
by 120. 

We first wnte the 
dividend above a ho- 



OPERATION. 

360 12x30 ^^xSxAff 



120 12 X 10 "" /IX X 7^ 



= 3. 



rizontal line, and the 
divisor beneath it, af- 
ter the form of a fraction. We next separate both of them 
into factors, and then cancel the factors which are alike. 

2. Divide 630 by 35. 



We separate the divi- 
dend and divisor into like 
factors, and then cancel 



OPERATION. 

630 3 X X X 6 X / 



35 ^MxY 

those which are common in both. 

3. Divide 1860 by 36. 

4 Divide 7920 by 720. 

5. Divide 1890 by 210. 

6. Divide 1260 by 504. 



= 18 



7. Divide 1768 by 221. 

8. Divide 2856 by 238. 

9. Divide 3420 by 285. 
10. Divide 9072 by 1512. 

191. If two or more numbers are to be multiplied together 
and their product divided by the product of other numbers, 
the operation may be abridged by striking out or cancelling 
any factor which is common to the dividend and divisor. For 
example, if 6 is to be multiplied by 8 and the product divided 
by 4, we have 

6 X 8 48 6x8 

^-9-=— = 12; or, —— = 6X2 = 12: 

4 4 '4 

Quest. — 190. How may the division of two numbers be often abridged? 
Explain the example mentally. Also the second example. 191. When 
two nnmben are multiplied together and their product divided by a third. 
bow may the operation be abridged ? 

. 9 
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in the latter case we cancelled the factor 4 in the numeratoi * 
and denominator, and multiplied 6 by the quotient 2. 

1. Let it be required to muiti{)ly 24 by 16 and dividd the 
product by 12. 

Having written the product of the fig- 
ures, which form the dividend, above 
the line, and the product of the figures 



OPERATIOIC. 

2 

J^jiy. 16 



= 32. 



which form the divisor below it, then I 1 

We cancel the common factors in the numerator and denomi- 
nator^ and write the quotients over and under the numbers in 
which such common factors are found, and if the quotients stUl 
have a common factor, they v*ay be again divided. 



2, Reduce the compoun(> fraction | of | of ^ of ^ to t 
simple fraction. 

Beginning with the first nu- 
merator, we find it is once a 
factor of itself and 4 times in 
16 ; 6 is twice a factor in 12 ; 
3 three times a factor in 9 ; 
and 5, once a factor in the denominator 5. 



OPERATION. 

1111 

4 iH ^ _. 

13 2 4 



3. What is the quotient of3x8x9x7xl5 divided 
by 63 X 24 X 3 X 5 ? • 

This example presents a 
case that often arises, in 
which the product of two 
factors may be cancelled. 



OPERATION. 

/>^ x!lfLxZxJ& 



= 1. 



Thus, 3 X 8 is 24 : then cancel the 3 and 8 in the numera- 
tor and the 24 in the denominator. Again, 9 times 7 are 
63 ; therefore cancel the 9 and 7 in the numerator and th« 
63 in the denominator. Also, 3 x 5 in the denominator can- 
ce s the 15 remaining in the numerator: hence, the quotient 
is unity. 

4. What is the quotient of 126 X 16 X 3 divided \sy 
7 X 12? 



OF CANCELLINO. 

OPERATIOK* 



We see that 7 is a factor of 
126, giving a quotient 18, which 
we place over 126, crossing at the 
same time 126 and the 7 below. 
We then divide 18 and 12 by 6, 
crossing them both and writing 
down the quotients 3 and 2. We 
next divide 16 and 2 by 2, giving the quotients 8 and 1. 
Hence, the result is 72. 



3 

^ii 8 

/U xif(x3 _ 
1 



EXAMPLES. 

1. What is thequotientof 1x6x9x14x15x7x8 
divided by 36 X 128 x 56 X 20 ? 

2. What is the value of 18 X 36 X 72 X 144 divided by 
6x6x8x9x12x8? 

3.^ What is thequotientof 3x9x7x3xl4x 36 di- 
vided by 252 X 81 X 2 X 7? 

4. What is the quotient of 19 X 17 X 16 X 8 X 9 X 6 
divided by 32 X 4 X 27 X 2 ? 

5. What is thequotientof 4 X 12 X 16x30x16x48x48 
divided by 9 X 10 x 14 X 24 X 44 X 40 ? 

192. The process of cancelling may be applied to the 
terms of a proportion. 

If we have any proportion, as 

6 : 15 : : 28 : 70, 
We may always cancel like factors in either couplet. Thus, 

2 5 14 35 

6 : 15 : : 28 : 70, 

in which we divide the terms of the first couplet by 3, and 
those of the second by 2, and write the quotients above. 



EXAMPLES. 

1. What is the simplest form of 18 : 72 : : 100 : 409? 

2. What is the simplest form of 14 : 49 

3. What is the simplest form of 365 : .876 



42 : 147? 
140 : 336 ? 



Qonpp^^l92. How ebe may the procen of canoeUing be applied ? What 
may be cancelled in each couplet? 
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RULE OF THREE. 

193. The Rule of Three takes its name from the circum- 
stance that three numbers are always given to find a fourth, 
which shall bear the same proportion to one of the given 
numbers as exists between the other two. 

The following is the manner of finding the fourth term : 

I. Reduce the two numbers which have different names from 
the answer sought, to the lowest denomination named in either 
of them. 

II. Set the number which is of the same kind with the answer 
sought in the third place, and then consider from the nature of 
the question whether the answer will he greater or less than the 
third term, 

III. WJien the answer is greater than the third term, write 
the least of the remaining numbers in the first place, hut when 
it is less place the greater there. 

TV. Then multiply the second and third terms together, and 
divide the product by the first term: the quotient wiU be the 
fourth term or answer sought, and will be of the same denomi* 
nation as the third term, 

EXAMPLES. 

1. If 48 yards of cloth cost $67,25 what will 144 jrarda 
cost at the same rate ? 



QuEirr. — 193. From what does the Rule of Three take its name ? What 
is the first thmg to be iione m stating the question ? Which number do yoa 
make the third term ? How do you determine which to put in the first 1 
After stating the question, how da you find the fourth term? What wiU 
be its denomination 7 
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OPERATION. 




yd, 
48 : 


yd, 8 
144 : : 67,25 : 
144 


• 
An* 



In this example, as the 
answer is to be dollars, 
we place the $67,25 in 
the third place. Then, as 
144 yards of cloth will 
cost more than 48 yards, 
the fourth term must be 
greater than the third, and 
therefore, we write the 
least of the two remain- 
ing numbers in the first 
place. The product of 
the secotid and third terms 
is $9684,00 : dividing this 
by the first term, we ob- 
tain $201,75 for the cost of 144 yards of cloth. 



26900 
26900 
6725 



48)9684,00($201,75 
96 

84 
48 



360 
336 



240 
240 



2. If 6 men can dig a certain ditch in 40 days, how many 
days would 30 men be employed in digging it ! 

As the answer must be days, 



the 40 days are written in the 
third place. Then, as it is 
evident that 30 men will do 
the same work in a shorter 
time than 6 men, it is plain 
that the fourth term must be 



men 
30 



OPERATION. 

men days 
6 : : 40 
6 



days 
Ant. 



3|Q)24|0 days. 
Ans, 8 days. 



less than the third ; therefore, 30 men, the greater of the 
remaining numbers, is taken as the first term. Besides, it 
is plain that the fourth term must be just so many times less 
than 40, as 6 is less than 30. 

3. If 25 yards of cloth cost £2 3s. 4d., what will 5 yards 
cost at the same rate ? 



Quest. — In the first example which is greater, the third or fourth term? 
Which number roust then be iu the first term? How many times will the 
iDorth term be greater or less than the third 7 



1S8 
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When we come to 
divide the product of 
the second and third 
terms by the first, it is 
found the £10 does not 
contain 25. We then 
reduce to the next low- 
er denomination, and 
divide as in division of 
denominate nmnbers. 

4 



OPBRATION. 



yd. yd, 
25 : 5 



2 



3 



d. 
4 



25)£10 I6s. 8d. 
20 

25)216(8*. 
' 200 

16 
12 



25)200(8J. 
200 



Atis. I 



4. If Sctot, of sugar cost £9 2s. Oi., what will 4c 
26lb. cost at the same rate ? 



Scwt. 4cwt. 3qr. 26lb. 
4 4 



4X7 = 28 



12 


19 


7 


7 


84 


133 


4 


4 



£9 2s. 
20 

182*. 
12 



33eib. : 558/5. 



We first reduce the 
first and second terms 
to pounds, then the 
third term to pence. 
The answer comes out^ 
in pence, and is af- 
terwards reduced to 
pounds, shillings, and 
pence. 



2184i. 
558 



2184 



17472 
10920 
10920 



336)1218672(3627J. 
1008 



2106 
2016 



907 
672 

2352 
2352 



12)362 
20) 3C 

jei 



Ans. £15 






u 
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PROOF. 

WL The product of the two means is equal to the product 
of the extremes (Art. 189). Hence, if either of these equal 
products be divided by one of the mean terms the quotient 
wiJJ be the other. Therefore, 

Divide the proditct of the extremes by one of the mean terms^ 
and if the toork is right the quotient mil be the other mean term. 

EXAMPLES. 

I. The first term is 4, the second 8, the third 12, and the 
answer 24 : is the answer true ? 
The product of the extremes 



is 96. If this be divided by 8 
the quotient is 12 ; if by 12 the 
quotient is 8: hence, the an- 
swer is right, * 



OPERATION OF PROOF. 

24 X 4 = 96 
8)96(12; 
or, 12)96(8 



APPLICATIONS. 

1. If 8 hats cost $24, what will 110 cost at the same rate ? 

2. What IS the value of 4cu)t, of sugar at 5d. per pound ? 

3. If 80 yards of cloth cost $340, what will 650 yards 
cost? 

4. If 120 sheep yield 330 pounds of wool, how many pounds 
will be obtained from 1200 ? 

5. If 6 gallons of molasses cost $1,95, what will 6 hogs- 
heads cost ? 

6. If 16 men perform a piece of work in 24 days, how 
many men would it take to perform the work in 12 days ? 

7. Suppose a cistern has two pipes, and that one can fill 
It in 8^ hours, the other in 4|- : in what time can both fill it 
together ? 

8. If a man travels at the rate of 630 miles in 12 uiys, 
how far will he travel in a year, supposing him not to traveil 
on Sundays ? 

Quest. — 194. How do you prove the Rule of Three ? 



200 RULE OF TinUSE. 

9. If 2 yards of cloth cost 93,25, what will be the cost of 
3 pieces, each containing 25 yards ? 

10. If 30 barrels of flour will support 100 men for 40 days, 
how long would it subsist 25 men ? 

11. If 30 barrels of dour will support 100 men for 40 days, 
how long would it subsist 200 men ? 

12. If 50 persons consume 600 bushels of wheat in a year^ 
how much will they consume in 7 years ? 

13. What will be the cost of a piece of silver weighing 
73lb, 5oz. I5pwt., at 5^. 9(Z. per ounce? 

14. If the penny loaf weighs 8 ounces when the bushel of 
wheat costs 7^. 3d., what ought it to weigh when the wheat 
is 8^. 4d, per bushel ? 

15. If one acre of land costs £2 I5s. 4«f., what will be the 
cost of 173^. 2R. 14P. at the same rate ? 

16. A gentleman's estate is worth £4215 4^. a year: what 
may he spend per day and yet save jClOOO per annum? 

17. A father left his son a fortune, \ of which he ran 
through iri 8 months, ^ of the remainder lasted him 12 months 
longer, when he had barely X820 left: what sum did his 
father leave him ? 

18. There are 1000 men besieged in a town with pro- 
visions for 5 weeks, allowing each man 16 ounces a day. 
If they are reinforced by 500 more and no relief can be 
afforded till the end of 8 weeks, how many ounces must be 
given daily to each man ? 

19. A father gave ^ of his estate to one son, and ^ 
of the remainder to another, leaving the rest to his widow. 
The difference of the children's legacies was j£5I4 6*. 8d, : 
what was the widow's portion ? 

20 If Ucwt, 2qr. of sugar cost $129,92, what will be the 
price of 9cwt. ? 

21. The clothing of a regiment of foot of 750 men amounts 
to £2831 5^. : what will it cost to clothe a body of 10500 
men? 
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22. How many yards of carpeting, that is 3 feet wide, will 
cover a floor that is 40 feet long and 27 feet broad ? 

23. After laying out -J- of my money, and ^ of the remain- 
der, I had 114 guineas left: how much had I at first? 

24. A reservoir has three pipes, the first can fill it in 24 
days, the second in 22 days, and the third can empty it in 
28 days : in what time will it be filled if they are all running 
together ? 

25. If the freight of 80 tierces of sugar, each weighing 
B^wt., 150 miles, cost $84, what must be paid for the freight 
otSOhhd. of sugar, each weighing 12civt., 50 miles? 

26. If 1500 men require 45000 rations of bread for a 
month, how many rations will a garrison of 3600 men re- 
quire? 

27. The quick step in marching is 2 paces per second, at 
28 inches each : at what rate is that per hour, and how long 
will a troop be in reaching a place 60 miles distant, allowing 
a halt of an hour and a half for refreshment ? 

28. Two persons A and B are on the opposite sides of a 
wood which is 536 yards in circumference ; they begin to 
travel in the same direction at the same moment ; A goes at 
the rate of 1 1 yards per minute, and B at the rate of 34 yards 
in 3 minutes : how many times must the quicker one go round 
the wood before he overtakes the slower ? 

29. Two men and a boy were engaged to do a piece of 
work, one of the men could do it in 10 days, the other in 16 
days, and the boy could do it in 20 days : how long would it 
take the three together to do it ? 

30. A certain amount of provisions will subsist an army 
of 9000 men for 90 days. If the army be increased by 6000, 
liow long will the same provisions subsist it ? 

31. Four thousand soldiers were supplied with bread for 
24 weeks, each man to receive 14o;^. per day; but by some 
accident 210 barrels containing 2001b. each were spoiled: 
what must each man receive in order that the remainder may 
last the same time ? 

9* 
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32. Let US suppose the 4000 soldiers having one-foorteentli 
of their bread spoiled, to be put on an allowance of l3oz, o/ 
bread per 'day for 24 weeks : required the weight of their 
bread, good and spoiled, and the amount spoiled. 

33. If 56 yards of cloth cost 40 guineas, how many elb 
Flemish can be bought for £1135 10^. ? 

34. If a pack of wool weighs 2cwt, 2qr, 14lb,, what is it 
worth at 17^. 6d. per tod ? 

35. A merchant bought 2\ quantity of broadcloth and baize 
for £124 ; there was 117^ yards of broadcloth at 17^. 9d, per 
yard ; for every 5 yards of broadcloth he had 1 1^ yards of 
baize ; how many yards Of baize did he buy, and what did 
it cost him per yard ? 

36. Jf } of a pole stands in the mud, 1 foot in the water, 
and ^ in the air, or above the water, what is the length of 
the pole ? 

37. A bankrupt's effects amount to 1000}- guineas. • Hi^ 
debts amount to £2547 14^. 9d, : what will his creditors re- 
ceive in the pound 1 

38. If 12 dozen copies of a certain book cost 954,72, what 
will 297 copies cost at the same rate ? 

39. Suppose 4000 soldiers after losing 210 barrels of bread, 
each containing 20026., were to subsist on l3oz, each a day 
for 24 weeks ; had none been lost they might have received 
14oz. a day : what was the whole weight, and how much did 
they receive ? 

40. Let us now suppose 4000 soldiers to lose one-four- 
teenth of their bread, then to receive l3oz. each a day for 24 
weeks : what was the whole weight of their bread including 
the lost, and how much would each have received per day 
had none been spoiled ? 

41. Provisions in a garrison were sufficient for 1800 men 
for 12 months ; but at the end of 3 months it was reinforced 
by 600 men, and 4 months after that a second reinforcement 
of 400 men was sent in. How long did the provisions last ? 



RULE OF THREE BY ANALYSIS. 

195. The solution of questions in the Rule of Three by 
ioaljsis consists in finding the ratio of two of the given 
teUDs, and multiplying this ratio by the other term. 

The ratio of two of the terms will generally express the 
^ae or cost of a single thing. 

EXAJNIPLES. 

1. If 3 barrels of flour cost $24, what will 7 barrels cost^ 

By dividing the $24 by 3 we get the 
cost of 1 barrel. For, if $24 will buy 3 
barrels, it is plain that ^ of it will buy 1 
barrel. This, multiplied by 7, gives $56 
the cost of 7 barrels. 



OPERATION 

3)24 
8 



8 X 7 = 66 
Ans, $56. 

2. If in 20 days a man travels 58 miles, how far will he 
travel in 30 days ? 

3. If 6 men consume 1 barrel of flour in 30 days, how 
much would 48 men consume ? 



OPERATION. 

^ X 48 = 8. 
Ans. 8. 



It is evident that ^ of a barrel would be 
the amount consumed by 1 man : hence, 
48 times ^ is the amount consumed by 48 
men. 

4. If 2 barrels of flour cost $13, what will 12 barrels cost ? 

5. If I walk 168 miles in 6 days, how far should I walk at 
the same rate in 18 ? 

6. If 8/3. of sugar cost $1,28, how much yrill I3lb. cost? 
What is 16 x 13 ? 

7. If f of a piece of cloth cost $8,25, what will | cost ? 

8. If 300 barrels of flour cost $570, what will 200 cost ! 
What is J X 5?0? 

9. If f of a barrel of cider cost ^ of a dollar, what will } 
cost? Whatisjjxx^? 

Qusrr. — 195. In what does the eolation of questions hy analysis consist? 
What does the ratio of the two terms express? If this ratio be multiplied 
by the'othte taim, what will be the product? 
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10 If 90 boshels of oats will feed 40 horses for 6 days, 
how long would 450 bushels feed them ? 

11. If 5 oxen, or 7 colts, eat up a certam quantity of grass 
in 87 days, in what time will 2 oxen and 3 colts eat op the 
same quantity of grass ? 

12. A person's income is J&146 per annum : how nmch ii 
that each day ? 

13. If 3 paces of common steps be equal to 2 yards, liow 
many yards will 160 paces make ? 

14. A certain work can be done in 12 days by working 4 
hours each day : how long would it require to do the woriibj 
working 9 hours a day ? 

15. A pasture of a certain extent having supplied a bodj 
of horse, consisting of 3000, with forage for 18 days, horn 
many days would the same pasture have supplied a body of 
2000 horse ? 

16. The governor of a besieged city has provisions for 54 
days, at the rate of 2lb, of bread per day, but is desirous of 
prolonging the siege to 80 days, in expectation of succor : in 
that case what must be the allowance of bread per day ? 

17. If a person pays half a guinea a week for his board, 
how long can he be boarded for j£21 ? 

18. If a person drinks 80 bottles of wine per month, when 
it costs 2s. per bottle, how much can he drink, without in- 
creasing the expense, when it costs 2^ . 6d. per bottle ? 

19. How long will a person be in saving jSlOO, if he saves 
Is. 6d. per week? 

20. A merchant bought 21 pieces of cloth, each containing 
41 yards, for which he paid 81260 ; he sold the cloth at $1,75 
per yard : did he gain or lose by the bargain ? 

21. A grocer bought a puncheon of rum for £41 14^. 6J.,. 
to which he added as much water as reduced its cost to 5i. 
6d. per gallon ; how much water did he put in ? 

22. If one pound of tea be equal in value to 50 oranges 
and 70 oranges be worth 84 lemons, what is the value of i 

pound of tea when a lemon is wotV^w Vno ^«Qaa\ 
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RULE OF THREE BY CANCELLING. 

196. The cancelling process may be applied to all ques 
tions in the Rule of Three, where the second or third terms 
bare a factor common to the first. Let the second and third 
terms be written above the line, with the sign of multiplica- 
tioQ between them, and the first term below it, and then can- 
cel the common factors. 

EXAMPLES. 

1. If 48 yards of cloth cost $67,25, what will 144 yards 
cost? 

The process here is obviousj operation. 

Deing entirely similar to that 67 25 xXA/i 
explained in Art. 191. 



48 



= $201,75. 



/ 2. If 25 yards of cloth cost £2 3^. Ad\, what will 5 yards 
cost? 

3. If 24 hats cost 8120, how much will 80 cost? 

4. If 90 barrels of flour will subsist 100 men for 120 
days, how long will it subsist 75 ? 

5. If 60 sheep yield 180/6. of wool, how many poimds will 
be obtained from 900 ? 

6. If a man travel 210 miles in 6 days, how far will he 
travel in 120 days ? 

7. If the freight of 40 tierces of sugar, each weighing 
Z^cwt.y 150 miles, cost $42, what must be paid for the freight 
of 10 hogsheads, each weighing I2cwt.y 50 miles ? 

8. A certain amount of provisions will subsist an army of 
9000 men for 90 days :. if the army be increased by 4500 
how long would the same provisions subsist it ? 

9. If 50 persons consume 600 bushels of wheat in one 
year, how much will 278 persons consume in 7 years ? 

10. If 3 yards of cloth cost 18^., what will 24 yards cost ? 

Quest. — 196. To what questions may the cancellingr process be applied i 
Hiow are the nombers written? What factors do yon cancel ? 
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11. If 112 pounds of sugar cost 56^., what will 1 pouzuf 
cost? 

12. If 4 men can do a piece of work in 80 days, how maof 
days of the same length will 16 men require to do the sama 
work ? 

13. If 21 pioneers make a trench in 18 da3rs, how many 
days of the same length will 7 men require to make a similax 
trench ? 

14. If a field of grass be mowed by 10 men in 12 days,m 
how many days would it be mowed by 20 men ? 

15. A certain piece of grass was to be mowed by 20 men 
in 6 days ; an extraordinary occasion calls ofif half the wort 
men. It is required to find in what time the rest will finish it. 

16. If the penny loaf weighs boz, when flour is 2^. a 
peck, what should it weigh when flour is sold for 2^. 6J. a 
peck? 

17. Provisions in a garrison are found sufficient to last 
1800 soldiers for three months; but a reinforcement being 
wanted that the provisions may last for one month only, what 
number of soldiers must be added to the garrison ? 

18. If Zyd, 2qr, of cloth of lyd. 2qr. wide will make a suit 
of clothes, how many yards of stuff of Sqr. wide will make a 
suit for the same person ? * * ^ 

19. If I lend my friend £200 for 12 months on condition 
of his returning the favor, how long ought he to lend me J&150 
to requite my kindness ? 

20. If an acre be 220 yards long, the breadth will be 22 
yards ; but if the breadth of an acre be 40 yards, what then 
will be the length ? 

21. How many pounds of sugar at I2d. per pound are 
equal in value to 24/6. of tea, worth 9^. 6d. per pound ? 

22. A tax of £225 10^. was laid upon four villages A, B, 
C, and D ; it had been the custom with these villages, that 
whenever any taxes were to be levied, as often as A, B, and 
C paid each 3(Z., D paid only 2d. : how much did each village 
pay? 
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EXAMPLES INVOLVING FRACTIONS. 

1. If I of a yard of cloth cost $3,20, what will 2^ yards 
cost? 



OPERATION. 



f : 2^ : : 3,20 : Ans. 
__^ 

6,40 
by multiplying by J 1 ,60 



8,00 
8,00 ^ f = 8,00 X f = «-^«-® 
1,33 +. 



We state the ques- 
tion exactly as in 
whole numbers. In 
multiplying the sec- 
ond and third terms 
together, we observe 
the rules for multi- 
plying fractions, and 
in dividing by the first 
term, the rules for division. Thus, in this example, we in- 
vert the terms of the divisor and multiply. 

2. If "loj^.-cost J£j^, what will \^z. cost? Ans. 

3. If ^ of a ship cost £273 3^. 6J., what will ^ of her 
cost? 

4. If 375 yards of cloth cost £164 9d, what will 257J yards 
cost ? 

5. If 14 yards of cloth can be bought for 10 guineas, how 
many ells Flemish can be bought for £283.875 ? 

6. If ]|^oz. of plate cost 10^. \l\d., what will a service 
weighing 327.6 1875oj2r. cost? 

7. If 14f/A. of sugar cost $lf, what will 12/5. cost? 

8. If ^ of a yard of cloth cost $lf, what will 7 J yards 
cost? 

9. If 2 men can do 125 rods of ditching in 65 days, in how 
many days can 1 8 men do 242^ rods ? 

10. If a wedge of gold weighing ll^lh. troy, be worth 
£679|^, what is the value of ly'^r. of that gold ? . 

11. If the carriage of 2.5 tons of goods 2.9 miles cojt 
0.75 guinea, what is that per cwt. for a mile ? 

12. If \ctDt, of tobacco cost £4 18j., how much may bo 
bought for £7 ? 
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13. If 14^ yards of cloth cost 819^) how much will 3 
yards cost ? 

14. If .a' of a house cost ^01.5, what would .95 cost? 

15. A man receives | of his income, and finds it equal tc 
83724.16 : how n^uch is his whole income ? 

16. If 3.5 yards of cloth cost £2 14^. 3d,, what will 27.75 
yards cost at the same rate ? 

17. If 12 men and a boy can petform a piece of work in 
100| days, the boy doing ^ as much work as one man, in how 
many days will 20 men perform the same ? 

18. A mercer bought 10^ pieces of silk, each containing 
24J yards ; he paid 6s, ^d, per yard : what does the whole 
come to ? 

19. If 4lb, of beef cost f of a dollar, what will 60lb, cost! 

20. If a traveller perform a journey in 35.5 days when the 
days are 13.625 hours long; in how many days of 11.9 
hours would he perform the same journey ? 

21. If 5400 bricks be required to pave a yard, when the 
bricks are .5 foot long and .25 broad, how many will be re- 
quired of .75 foot long and ^ foot broad ? 

22. A man with his family, consisting of 5 persons, usually 
drink 7.8 gallons of beer in a week : how much would they 
drink in 23.5 weeks, if the family was to be increased by 3 
persons ? 

23. If 248 men in 60^ hours dig a trench containing 
13924^ solid yards of. earth, how long would it take the 
same number of men to dig a similar trench containing 26460 
solid yards of earth ? 

24. The earth turns round on its axis from west to east in 
23 hours 56 minutes, and the circumference of every circle 
on its surface is supposed to be divided into 360 degrees. 
At the equator a degree is 69.07 miles ; at Madras, Barba- 
does, <fec., 67.21 miles ; at Madrid, Philadelphia, &c., 52.85 
miles : and at Petersburg, 34.53 miles. How many miles 
oer hour are the inhabitants in each of these places carried 
rom west to east by -the revolution of the earth on its axis ? 
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OF QUESTIONS REQUIRING TWO STATEMENTS. 

197. The answer to each of the questions heretofore con- 
sidered, has been found by a single statement. Questions, 
however, frequently occur in which two or more statements 
will be necessary, if the question be resolved by the princi- 
ples above explained. 

EXAMPLES. 

I. If a family of 6 persons expend $300 in 8 months, how 
much will serve a family of 15 persons for 20 months ? 

• First question. If 
$300 will support a 
family of 6 persons 
for 8 months, how 
many dollars will sup- 
port 15 persons for 
the same time ? 

Second question. If 
8750 will support a 
family of 15 persons 
for 8 months, how 
much will serve them 
for 20 months ? 



1st operation. 
persons, persona. $ 

BY CANCELLING. 

2 : 5 : : 300 

5 



Ans, 



2)1500 
Ans. $750. 

2d OPERATION. 
months, months. $ 

2 : 5 : : 750 

5 



Ans, 



2)3750 



Ans. $1875 



2. If 16 men build 18 feet of wall in 12 days, how many 
men must be employed to build 72 feet in 8 days, working at 
the same rate ? 



The first question 
is, bow long would it 
take the 16 men to 
build the 72 feet of 
wall? 



OPERATION. 

feet, feet. days. 

1 : 4 : : 12 : 

4 

48 days. 



days. 
Ans. 



It is evident that 18 feet of wall, is to 72 feet, as 12 days, 

QuBT.^-197. How many statements have been necessary in the ques- 
tioiM haratofore considered? What other quetlions frequently occur t 
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OPERATION. 




days, men. 
48 : : 16 : 


Ans, 


48 





128 
64 



the time necessary to build 18 feet, is to 48 days, the tune 
necessary to build 72 feet. 

The second ques- 
tion is, if 16 men can days, 
build 72 feet of wall 8 

in 48 days, how many 
men are necessary to 
build it in 8 days ? 

Make 16 men the 
third term. Then as 
the same work is to 
be done in less time, more men will be necessary ; therefore, 
the fourth term will be greater than the third, and hence 8« 
days are placed in the first term (Art. 193),* 

3. If a man travel 217 miles in 7 da3rs, travelling 6 horns 
a day, how far wouldr he travel in 9 days, if he travelled 11 
hours a day ? 



8)768 



Ans. 96 men. 



1st operation. 




2d operation. 




days. days. miles. 


miUs. 


hours, hours. miles. 


miles. 


7:9 : : 217 : 


279 


6 : 11 : : 279 : 


SllJ 


9 




11 





7)1953 



279 



6')3069 
511| 
Ans. 51 If 






DOUBLE RULE OF THREE. 



198. The last three questions, and all similar ones in- 
volving five, seven, or even nine terms, have generally been 
classed under a separate rule, called the Double Rule of 
Three, or Compound Proportion. They may be thus 
stated and resolved : - 

I. Make the first statement as though the question were to he 
solved by two or more statements by the Single Rule of Three, 
and suppose the fourth term to be found. 

Quest. — 198. Under what rule have qaestionfl similar to tiie laat thiM 
been claased ? How may they be stated and resolved? Ghre the ralflb 
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II. If it is cf the same name toith the answer sought^ mark 
its place blank under the third term ; if not, mark its place t/n- 
der the second term, and in either case arrange the two remain' 
ing terms as though it were a question in the Single Rule of 
Three. If there are more than Jive terms in the question, sup^ 
pose the fourth term of the second proportion to he found, and 
make the third statement in the same manner as the second urns 
made. 

III. Then multiply the second and third terms together, and 
divide their product hy the product of the first terms, and the 
quotient wiU be the answer sought. 

« EXAMPLES. 

Let US first resolve each of the last three questions by this 
role.' 

1. If a family of 6 persons expend $300 in 8 months, how 
much will serve a family of 15 persons for 20 months ^ 

OPERATION. 



, persons, persons. 

6 : 15 : : * 300 : 1st answer. 

months, months. 

8 : 20 : : 1^^ ans. : true answer 



25 

5 4tf 



= 15 X 5 X 25 = $1875. 



Having made the first statement, we see that the fourth 
term is of the. same name with the answer sought, and that if 
this term be placed in the second proportion, the true answer 
will be found. But since the first answer is equal to the 
product of the second and third terms divided by the first, it 
is plain that the true answer will always be equal to the con- 
tinued product of the second apd third terms divided by the 
product of the first ternjs, and similarly when there are more 
than ^'ve terms. In the operation we first cancel the 6 in 
the 300, then the 4 from 2.0, and then the 2 from the 50 over 
the 300. 
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2. If 16 men build 18 feet of wall in 12 days, how many 
men mnst be employed to build 72 feet in 8 days, woriung at 
the same rate ? 

OPERATION.. 

feeU feeU days, 
18 : 72 : : 12 : 1^^ answer. 

days, days. men, 

8 : — : : 16 : true answer^ 

4 2 

Then, ^^ ^J^ ^^^^ = 4 X 12 X 2 = 96 Ans, 
'1/5 X x5 

3. If a man travel 217 miles in 7 days, travelling 6 hoow 
a day, how far would he travel in 9 days, if he travelled 11 
hours a day ? 







OPERATION. 




lys 
7 


'. days. 
3 


miles, 
: : 217 : 

* 


miles, 
1st answer 


2 


: 11 


• • • 

• • • 


true answer. 



4. If 4 compositors, in 16 days of 12 hours long, can com- 
pose 14 sheets of 24 pages each sheet, 44 lines in a page, 
and 40 letters in a line ; in how many days of 10 hours long 
will 9 compositors compose a volume consisting of 30 sheets, 
16 pages in a sheet, 48 lines in a page, and 45 letters in a 
line? 

The number of letters set by the first compositors is ex- 
pressed by 14 X 24 X 44 X 40 ; and the letters to be set 
by the second by 30 x 16 x 48 x 45. 

OPERATION. 

com. com. days. Ans. 

9 : 4 • : : 16 : 1^^ answer, 

hours. hours. 

. 10 : 12 : : — : 2d answer. 

14x24x44x40 : 30x16x48x45 : : — : true answer 
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X 12x16x30x16x48x45 4x3x16x3x2 



9X10X14X24X44X40 7x11 

= -^ = 14^4- days = Ans. 

let us now analyze this statement. Had the compositors 
ked the same number of hours per day, and had the same 
k to do J the first would have been the true answer ; and 
second would have been the true answer had the time 
y been different and the work to be done been the same. 
e third proportion accounts for the inequality of the work 
le, and gives the answer under all the suppositions. It is 
dent the same answer would have been obtained, had the 
It answer been substituted in the second proportion, and 
i second answer in the third proportion. Hence, the rea- 
Q of the rule is obvious. 

5. If a pasture of 16 acres will feed 6 horses for 4 months, 
>w many acres will feed 12 horses for 9 months ? 

6. If 25 persons consume 300 bushels of corn in 1 year, 
>w much will 139 persons consume in 7 years at the same 
ite? 

7. If 32 men build a wall 36 feet long, 8 feet high, and 4 
^t wide in 4 days ; in what time will 48 men build a wall 
64 feet long, 6 feet high, and 3 feet wide ? 

8. If a regiment of 1878 soldiers consume 702 quarters of 
rheat in 336 days, how many quarters will an army of 22536 
oldiers consume in 1 12 .days ? 

9. If 12 tailors in 7 days can finish 13 suits of clothes, 
tow many tailors in 19 days of the same length, can finish 
be clothes of a regiment of soldiers consisting of 494 men ? 

10. An ordinary of 100 men drank £20 worth of wine ai 
s, 6J. per bottle ; how many men, at the same rate of drink- 
ig, will £7 worth suffice, when wine is rated at 1^. 9d. per 
ottle? 

IJ. If 60 bushels of oats will serve 24 horses for 40 days, 
ow long will 30 bushels serve 48 horses at th^ sa^e rate ? 
12. If a garrison of 3600 men, in 35 days, at 24o2r. per 



214 DOUBLE RULB OF THRtS. 

day each man, eat a certain quantity of bread, ho^ 
men in 45 days, at the rate of l4oz. per day each m: 
eat double the quantity ? 

13. A garrison of 3600 men has just bread enough h 
24oz. a day to each man for 35 days ; but a siege • 
on, the garrison was reinforced to the number of 480 
How many ounces of bread a day must each man be a] 
to hold out 45 days against the enemy ? 

14. If 336 men, in 5 days of 10 hours each, dig a 
of 5 degrees of hardness, 70 yards long, 3 wide, and 5 
what length of trench of 6 degrees of hardness, 5 yards 
and 3 deep, may be dug by 240 men in 9 days of 12 
each? 

15. If 12 pieces of cannon, eighteen-pounders, can 
down a castle in an hour, in what time would nine t 
four-pounders batter down the same castle, both pieces • 
non being fired the same number of times, and thei: 
flying with the same degree of velocity ? 

16. If 15 weavers by working 10 hours a day for 10 
can make 250 yards of cloth, how many must work 9 
a day for 1 5 days, to make 607^ yards ? 

17. If £3 J be the wages of 13 men for 7J days 
will be the wages of 20 men for 15^ days ? 

18. If a footman travel 294 miles in 7f days, of 12^ 
long, in how many days, of lOJ hours long each, v 
travel 147-J- miles ? 

19. Bought 5000 planks, of 15 feet long and 2^ 
thick ; how many planks are they equivalent to, of 15 
long and If inches thick? 

20. If 248 men, in 5^ days of 1 1 hours each, dig a 
of 7 degrees of hardness, 232^ yards long, S^ wide, \ 
deep ; in how many days, of 9 hours long, will 24 mei 
trench of 4 degrees of hardness, 337 j^ yards long, 5| 
and 3^ deep ? 
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PRACTIC:^. 



199. Practice ia sn easy and concise method of apply- 
mg the rules of arithmetic to questions which occur in trade 
■nd business. It is only a contiaclion of the Rui-e o? 
Three when the first term is unity. 

For example, if I yard of cloth cost half a dollar, what will 
W yards cost? This is a question which may be answered 
ij the rule called Practice. The cost is obviously $30. 
SOO. One number is said to be an ahquot part of another, 
part of it : that is, when it is con- 
exact number of times. Hence, an 
M even part. 

i is an aliquot part of a dollar. It is 
1 is contained in the dollar four times, 
also, 2 months, 3 months, 4 months, and 6 months, are all 
diquot parts of a year. 

TABLE OF ALIQUOT PARTS. 



when it forms t 
lUDed in that other ai 
lliquot part ia an exa< 
For example, 25 ce 
to exact fourth part, e 



ca. 


Fun 

of 11. 


Ma. 


Puhofa 
yest. 


ft.y>. 


F»ru of 


Paruorfi. 


l^.b''mnB. 


» = 




6= 


i 


15 = 




IOj. — 


6 rf — 1 


m= 




i= 


i 






6j. Sd.= 
5j. = 


td.-l 








i 








m= 




2— 


t 


6 — 




it. = 
3s. id.= 'i 


IL't 


6{= 












2i. 6d.= I 


lU. = 1 




A 




3 mo. 


3 = 


A 


1,. 8d.=^ 


li.=J, 



Qdht.— 199. What is Practics 1 If one yard of cloth cod ftB, what 
Kin half a yard cost 1 What wi[[ oae quarter of a yaid cost 1 300. When 
-■ one nnmber Rud to be an aliquot part of aootherT What b an aliquot 
partT What are the aliquot parts of a dollar eipressod in Uia table) 
1Vb*t the aliqoot parts oT a year 7 What the aliquot paiu of a month T 
What the aliquot parts of a poond I What ue the aliquot paiti of a 
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PJUCTICE. 



EXAMPLES. 



1 . What is the cost of 376 yards of cloth at 80,75, oir J ot 
a dollar per yard ? 



cts, 
50 


i 


OPERATION. 

376 


25 


188 
94 


cost at 50cts. 
cost at 25cts, 


75 


f 


$282 


cost at ^dolL 



' Had the cloth cost 

per yard, the cost of the 

376 yards would have 

been $376. Had it cost 

bOcts, per yard, the cost 

would have been ^ of 

$376, or $188: had it 

been 25cts. per yard, the cost wcmld have been J of $376, 

or $94 ; but the price being 75c^^. per yard, Uie cost is 

188 + 94 = $282. 

2. What is the cost of 196 yards of cotton, at 9i. per 
yard? 

I96yd, at 6d. or Jj. = 98^. 
196yJ. at 3d, or js. == 49^ , 
Theiefore, I96yd, at 9d. or |j. = 147^. = £7 7s. Ans. 



3. What is the cost of 
4715 yards of tape, at ^d, 
per yard! 

Id. . . 4 )4715 

1 2)1178f(^. =:CQ^f. 

20)98^. 2}d. 



Ans. = £4 18^. 2|J. 

5. What will be the cost 
of 354 yards at 1 J per yard ? 

ld.=sH^. - 12)354 

4)29s. 6d. 
Ji. . 7s. 4^d, 

cost 36^. 10^. 
=r jSl les. 10^. 



4. What isthe cost of 425 
yards at 1 penny per yard ? 

ld.=^s. - 12 )425 

20)35^. 5d. 



Ans. £l I5s. 5 J. 



6. What will be the cost 
of 4756 yards of cotton shirt- 
ing, at 12^ cents per yard ! 

12jc/^.=Jtof 1$. 8)4756 

594} 
Ans. $594,50. 
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7. What will be the cost 
of 3754 pairs of gloves, at 
2s, 6d. per pair ? 

2s,6d.=:^£. . . 8)3754 
Ans. £469 5^. 



8. What will be the cost 
of 5320 bushels of wheat, at 
3^. 6d, per bushel ? 

5320 
3 

at 3j. - - - - 15960 
at |5. ... - 2660 

at 3s. 6d, . . 18620^. 

Ans. £9310 



9. What will be the cost 
of 435 yards of cloth, at £2 
7*. per yard ? 

435 
2_ 

Cost at £2 . . £870 
5*.= :} of £. 108 15^. 



2*.=^ of £. 



43 10^. 



Total cost £1022 5s. 



10. What will be the cost 
of 660 yards at 2^ . 6d ? 

2s.=z^£, 10)660 

6d. = 1 of 2;?. 4)66 cost at 2«. 

16 10^. 

Ans. £82 10^. 



201, When the price in shillings is less than i^O, 

Multiply by half the number of shillings, and th£ figures to 
ike left of the right hand figure will express the pounds, and 
tks figure doubled will be the shillings. 

11. What is the cost of 56 yards of cloth, at 16^. per yard ? 

16^. = ^ of a £ : Hence 
56 X ^ = the amount in pounds. 

But 56 X ^ = 56 X -^ = £44,8, in which the right 
hand figure 8 expresses tenths of pounds, and by doubling it, 
we obtain twentieths of pounds, or shillings : therefore, the 
reason of the rule is manifest. 



Quests — ^201. When the price is in shillings and I 
you find the coet? What is the reason of the rule 7 

10 



than 30, how will 
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12. What will the the cost of 4514 yards of cloth at £^ 
17*. 7^. per yard ? 

4514 
2^ 

Cost at £2 9028 

4514 X 8^ gives - - - 3836 18*. 
at 6i. = j>5 of £ ... 11217*. 
\\d. = J of 6J. - - - 28 4*. 3J. \ 

Total cost J£ 13005 19*. 3 J. ; 



GENERAL EXAMPLES. 

13. What will 19ctc^. Zqr. Wlh. of hops cost, at j64 \\u 

9 J. per cwt, ? * 

14. \^c\Dt. ^qr, \%lh, of sugar, at J&2 4*. 8</. per cwiA 

15. llcto^ 1^. 16/^. of soap, at JC3 7*. per cvoi. 1 

16. ^ewt. 3qr. lOlb, of treacle, at jCl 18*. 9d, per cu^.t 

17. What is the cost of 40M. of soap, at S^cts. per pound! 

18. What is the cost of 70 yards of tape, at 2^cto. per 
yard? 

19. What is the cost of 876 bushels of apples, at 62jcto. 
per bushel ? 

20. What is the cost of 1000 quills, at ^ cent per quill t 

21. What is the cost of 1800 lead pencils, at 6 cents 
apiece ? 

22. What is the cost of 97". 13ctt7^ 19/*. of pewter, at £14 
15*. 9d. per ton? 

23. 3qr. I9lb. lOo^ar., at JCll 12*. 5^. per cwLl 

24. 74oz. 2pwt, I2gr, of silver, at 4*. 11 JJ. per oz. 1 

25. A pair of chased silver salts, weight 7oz. 1 Ipwt,, at 
8*. 1 1-J^/. per oz. ? 

26. 57loz. I4pwt. 16^^., at £3 11*. 9}J. per oz. ? 

27. What will be the cost of 85^ yards of cloth, at $9} 
per yard ? 

28. What will be the cost of 1848 yards Of linen, at 87} 
cents per yard ? 
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29. What is the cost of 51^ tons of hay, at 812,50 per ton ? 

SO. What is the cost of 693 yards of linen, at 75cts. per 

fyard? 
31. What is the rent of 725^. 2R.1.9P. of land, at £2 
Us, 9d. per acre ? 

32. 51-4. 3R. 15P. at £4 10^. per acre ? 

33. 97^. UP. at £3 11^. lOd, per acre? 

34. What is the cost of 28^ yards of cloth, at $4} per 

yard? 

35. What will be the cOst of 2000 quills, at -f cent per 

quill ? . 

36. What will 154} tons of hay come to, at $12 per ton? 

I 

37. Wba* '8 ♦he cost of bl4i/d. "3qr, 2na., at 17^. 9J^. per 
vard? 

J8. r25JE;. E. iqr. Ina. at £1 11^. 9J per ell? 

39. What will be the cost of 1752 bushels of apples, at 
62J cents per bushel ? / 

40. What is the cost of 280 yards of tape, at 2} cents per 

yard? 

41. What is the cost of 120 pounds of soap, at 6|- cents 
pet pound ? 

42. What cost 17-B.i*'r. Iqr. 3na. of Brussels lace, at £3 
I9s. lliJ. perell? 

43. 349E.Fl. Iqr. 3na. of holland, at£l Us. 6d. per ell? 

44. 475yd. 3qr. 2na. at £1 14^. 9\d. per ell English? 

45. 375f JS.^. at 18*. llfd. per yard? 

46. What will be the cost of 2khd. bgal. 3qt. 2gi, of mo- 
lasses, at 12} cents per quart ? 

47. What will be the cost of 376 yards of cloth, at 81} 
per yard ? 

48. What will be the cost of Ihhd. 2gal. 3qt. Ipt. \gi. of 
brandy, at 50 J cents per quart ? 

49. What will be the cost of 27ha. 3pk. 6qt. Ipt. of wheat 
at 81,75 per bushel? 
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TARE AND TRET. 

202. Tare and Tret are allowances made in selling goods 
by weight. 

Draft is an allowance on the gross weight in favor of the 
buyer or importer : it is always deducted before the Tare, 

Tare is an allowance made to the buyer for the weight of 
the hogshead, barrel or bag, &c., containing the commodity 
sold. 

Gross Weight is the whole weight of the goods, together 
with that of the hogshead, barrel, bag, &c., which contains 
them. 

Suttle is what remains after a part of the allowances have 
been deducted from the gross weight. 

Net Weight is what remains after all the deductions are 
made. 

EXAMPLES. 

1. What is the net weight of 25 hogsheads of sugar, the 
gross weight being 66cwt, 3qr, I4lb.; tare lllb. per hoss* 

head ? 

cwt, qr. lb, 
66 3 14 gross. 
25 X 11 = 275/*. - - 2 1 23 tare. 

Arts, net. 

2. If the tare be Alb, per hundred, what will be the tare on 
6r. 2cwt. 3yr. ),Alb. ? 

• Tare for 6r. or I20cwt, = 480/*. 

2cwt, = 8 
3qr. =z 3 

14/*. = OJ 

Tare - - - ■ 49lj 



' QuKOT^— 202. What are Tare and Tret? What is Draft? What k 
Tue? What is Gross Weight? What is Suttle ? What is Net Weight t 
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3. What is the tare on 32 boxes of soap, weighing 
31550/6., allowing 4lb. per box for draft and I2lb. in every 
hundred for tare ? 

31550 gross. 31422 

32 X 4 = 128 draft. 12 

31422 3770.64 



Ans. 



4. What will be the cost of 3 hogsheads of tobacco at 
$9,47 per cwt, net, the gross weight and tare being of 

cwt. gr, lb, lb. 

No. 1 - - 9 3 25 - - tare 146 

" 2 - - 10 2 12 - - " 150 

" 3 - - 11 1 25 - - " 158 

Ans, 

5. At £1 5s, per cwt, net; tare 4lb, per cwt. : what will 
be the cost of 4 hogsheads of sugar, weighing gross, 

cwt. qr. lb. 

No. 1 - - - 10 3 6 

" 2 ... 12 5 19 

« 3 - - - 13 1 10 

" 4 - - - 11 2 7 

49 14 gross. 
Tare Alb, per cwt 13 Soz, 

47 1 13 Soz, net. 

Ans, 



6. At 21 cents per lb., what will be the cost of 5hhd, of 
cofiee, the tare and gross weight being as follows : 

cwt, qr. lb, lb. 

No. 1 - - 6 2 14 - - tare 94 

2 - - 9 1 20 - ." 100 

3 - - 6 2 22 - - " 88 






*' 4 - - 7 2 25 - - " 89 
" 5 - - 8 13 - - " 100 

Ans, 



7. At jS7 5^. per cwt. net, how much will IQhkd, of sugar 

come to, each weighing gross Bcwt. 2qr. lib, ; tare 12/6. per 
cwt. ^ 



( 



222 TARE kKD TRET. 

8. What is the net weight of IShhd. of tobiicco, each 
weighing gross Scwt. 3qr, I Alb, ; tare 16/5. to the cwLl 

9. In 4T. Scwt. 3qr. gross, tare 20/5. to the cwt., what is 
the net weight ? 

10. What is the net weight and value of 80 kegs of figs, 
gross weight 7T, llcwt. 3qr,f tare 14/5. per cwL, at $2,31 
per cwt. ? 

11. A merchant bought I9ctvt, Iqr, 27/5. gross of tobacco 
in leaf, at $24,28 per cwt, ; and 12cto^ 3^. 19/5. sgrbss 
in rolls, at $28,56 per cwt. ; the tare of the former was 
149/5., and of the latter 48^/5. : what did the tobacco cost 
him net ? 

12. A grocer bought I7\hkd. of sugar, eacVlOcir^ 1^. 
14/5., draft 7/5. per cwt., tare 4/5. per 104/5. What is the 
value at $7,30 per cwt. net ? 

13. In 29 parcels, each weighing Scwt. Sqr. 14/5. gross, 
draft 8/5. per cwt., tare 4/5. per 104/5., how much net weight, 
and what is the value at $7,50 per cwt. net ? 

14. A merchant bought 7 hogsheads of molasses, each 
weighing Acwt, 3qr. 14/5. gross, draft 17/5. per cwt., tare 8/5. 
per hogshead, and damage in the whole 99^lb. What is the 
value at $8,45 per cwt. net ? 

15. The net value of a hogshead of Barbadoes sugar was 
$22,50 ; the custom and fees $12,49, freight $5,11, factorage 
$1,31 ; the gross weight was llcto^ Iqr. 15/5., tare llJ/5. 
per cwt. What was the sugar rated at per cwt, net. in the 
bill of parcels ? 

16. In 7hhd. of oil, each weighing Scwt. 2qr. 14/5. gross, 
tare 21/5. per cwt., how many gallons^ net, and "what is the 
value at $1,24 per gallon ? 

17. I have imported 87 jars of Lucca oil, each containing 
47 gallons : what came the freight to at $1,19 per cwt. net 
reckoning 1/5. in 11/5. for tare, and 9/5. of oil to the gallon? 
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PERCENTAGE. 

203. The term per cent comes from per centum, and 
means by the hundred. The term is generally used to ex- 
press the interest on money, but may also be employed to 
designate hundredth parts of other things. Thus, when we 
say twenty per cent of a bushel of wheat, we mean twenty 
hundredths, or one-fifth of it. 

204. The rate per cent may always be expressed by a 
decimal fraction. Thus, five per cent may be expressed by 
.05, eight per cent by .08, fifteen per cent by .15, &c. 

Hence, to find the amount of percentage on any number. 

Multiply the number by the rate.per cent, expressed in a deei' 
mcd fraction, and the product will be tlie percentage. 

EXAMPLES. 

1. A has $852 deposited in the bank, and wishes to dntw 
out 5 per cent of it : how much must he draw for ? 

2. A merchant has 1200 barrels of flour; he shipped 64 per 
cent of it and sold the remainder : how much did he sell ? 

3. A merchant bought 1200 hogsheads of molasses. On 
getting it into his store, he found it short 3^ per cent : how 
many hogsheads were wanting ? 

4. Two men had each $240. One of them spends 14 per 
cent, and the other 18^ per cent: how many dollars more 
did one spend than the other ? 

5. What is the difference between 5^ per cent of $800 
and 6^ per cent of $1050 ? 

6. A trader laid out $160 as follows : he pays 24 per ct. of 
his money for broadcloths ; 30 per ct. of what is left for linens ; 
12 per ct. of what i^left for calicoes ; and then 5 per ct. of 
the residue for cottons : how much did he pay for cottons ? 

' Quest. — 203. What do you underetand by the term per cent ? For what 
m the term generally used ? What do you understand by twenty per cent? 
What by eight per cent? 204. How may the rate per cent be expressed? 
How do you express five per cent ? Eight per cent ? How do you find 
the amount of percentage on any given number? 
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7. A man purchased 250 boxes of oranges, and found ibM^ 
ne had lost in bad ones 18 per cent: to how many full boxei^ 
were his good oranges equal ? 

8. If I buy 895 gallons of molasses and lose 17 per cent 
by leakage, how much have I left ? 

205. To find the per cent which one number is of another. 

If' I buy 6 hogsheads of molasses for ^200 and sell them 
f |r $220, what do I gain per cent, on the money expended! 

It is plain that $20 is the amount made. What per cent 
U $20 of $200 ; that is, how many hundredths of $200 ? If 
we add two ciphers to the first, and then divide it by the 
second, the quotient will express the hundredths. Thus, 

2000 

that is, 20 is ten per cent of 200. 

Hence, to determine the per cent which one number is of 
another, 

I. Bring the number which determines the per cent to hun^ 
dredths by annexing two ciphers or removing the decimal point 
two places to the right, 

II. Divide the number so formed by the number on which the 
percentage is estimated, and the quotient will express the per cent » 

EXAMPLES. 

1. A man has $550 and purchases goods to the amount 
of $82,75 : what per cent of his money does he expend ? 

2. A merchant goes to New York with $1500; he first lays 
out 20 per ct., after which he expends $660 : what per ct. was 
his last purchase of the money that remained after his first ? 

3. Out of a cask containing 300 gallons, 60 gallons are 
drawn : what per cent is this ? • 

4. If I pay $698,33 for 3 hhds. of molasses and sell them for 
$837,996, how much do I gain per ^i. on the money laid out ? 

5. If I pay $698,33 for 3 hhds. of sugar and sell them for 
$837,996, how much do I make per ct. on the amount received? 

Quest. — ^205. How do yoa find the per ct. which one numberia of another t 



'Cad, 
/■ 
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SIMPLE INTEREST. 

206. Interest is an allowance made for the use of money 
tliat is borrowed. 

For example, if I borrow $100 of Mr. Wilson for one 
fear, and agree to pay him $6 for the use of it, the $6 is 
called the interest of $100 for one year, and at the end of 
the time Mr. Wilson should receive back his $100 together 
with the $6 interest, making the sum of $106. 
The money on which interest is paid, is called the PnVi- 

The money paid for the use of the principal, is called the 
Interest, 

The principal and interest, taken together, are called the 
Amount, 
In the above example, 

$100 is the prini^ipal, 
$ 6 is the interest, and 
$106 is the amount. 
The interest of $100 for one year, determines the rate of 
mterest, or rate per cent. In the example above, the rate of 
interest is 6 per cent, or $6 for the use of the hundred. Had 
18 been paid for the use of the $100, the rate of interest 
irould have been 8 per cent ; or had $3 only been paid, the 
rate of interest would have been 3 per cent. 

Legal interest is the rate of interest established by law. In 
the New England States, and indeed in most of the other 
states, the legal interest is 6 poj cent per annum, that is, 6 

per cent by the year. 

- 

QoEflT. — 206. What is Interest? Wh^t is the money called on which 

interest is paid? What is the money called which is paid for the use of the 

principal? What is the amount? What determines the rate of interest? 

What is legal interest ? What is metint by per annum ? How much is the 

mterait per aimam in most of the states ? What is it in New York 7 In 

Alabuna? 

10 
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In New York, however, it is 7, and in Alabama 8 per 

cent. 

CASE I. 

207. To find the interest on any given principal for one or 
more years. 

The interest of each dollar, for a single year, will be so 
many hundredths of itself as are expressed by the rate of in- 
terest. Thus, if the rate of interest be 4 per cent, each dol- 
lar will produce annually an interest of .04 of a dollar, or 4 
cents : if the rate be 5 per cent, it will produce .05 of a dol- 
lar, or 5 cents : if 6 per cent, .06, or 6 cents, &c. 

Hence, to find the interest on any given sum for one or 
more years. 

Multiply the principal by the decimal fraction which expresses 
the rate of interest^ and the product so arising by the numbet 
of years. Olr, 

Multiply the decimal fraction which expresses the rate of in' 
terest by the number of years, and then multiply the principal 
by this product, 

EXAMPLES. 

1. What is the interest on $1960 for four years, at 7 per 
cent per annum ? 

The rate of interest being 
7 per cent, each dollar will 
produce .07 of a dollar, or 7 
cents, in one year: hence, 
8137,20 will be the interest 
on the sum for one year, and 
$548,80 for 4 years. 

Quest. — ^207. What will be the interest of one dollar for one year \ What 
will express decimally the interest on one dollar for one year at 4 per cent I 
What will express it at 5 per cent ? At 6 ? At 7 ? At 8 ? . How do you 
find the interest on any sum for one or more years? What wilt be the 
multiplier when the rate of interest is 4 per cent, and the time 3 years? 
Whea the rate is 6 per cent and the Ivme 5 y^an? When the rate is 8 
per cent and the tinie 3 yeaiat 



OPERATION. 
$1960 

.07 



$137,20 int. for 1 year. 
4 number of years. 

$548,80 Ans. 
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2. What is the interest on $78,457 dollars for three years, 
at 5 per cent per annum ? 

Since there are three places 
of decimals in the multipli- 
cand and two in the multi- 
l^er, there will be five in the 
product (Art. 149). Observe 
tktU the ttDO first, counting from 
the comma to the right, are 
cents, the third mills, the fourth tenths of mills, &c. 

3. What is the interest on $365,874 for one year, at 5^ 
per cent ? 

We first find the interest at 
5 per cetit, and then the in- 
terest for ^ per cent : the 
sum is the interest at 5^ per 
cent. 



OPERATION. 

78,457 
.05 X 3 = .15 

392285 
784 57 

Ans. $11,76855 



OPERATION. 

$365,874 
.05 



18,29370 
1,82937 ^percent. 



J20,12307 A71S. 

4. What is the interest on $2871,24 for 6 years, at 7 pet 
cent? 

5. What is the interest on $535,50 for 25 years, at 6 per 
cent? 

6. What is the interest on $1125,819 for 5 years, at 8 per 
cent per annum ? 

7. What is the interest on $8089,74 for 12 years, at 5 
per cent ? 

8. What is the interest on $1226,35 for 7 years, at 7J per 
cent? 

9. What is the interest on $3153,82 for 9 years, at 4^ per 
cent? 

10. What is the interest on $982,35 for 4 years, at 6 per 
cent? 

11. What is the interest on $1914,1J5 for 18 years, at 3^ 
per cent ? ' 

12. What is the interest on $2866,28 for 6 years, at 8 per 
cent? 
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13. What is the interest on $16199,48 for 16 yean, at 5 
per cent ? 

14. What is the interest on $897,50 for 21 years, at 6 
per cent ? , 

CASE II. 

208. To find the interest for any number of months, at the 
rate of 6 per cent per annum. 

At the rate of 6 per cent per annum, one month produces 
^ per cent on the principal; and hence, -ere ry two months 
produces one per cent on the principal. Therefore to find 
the interest for months, 

Divide the number of months by 2 and regard the quotient ot 
hundredths. Then multiply the principal by the decimal so 
foundf and the product will be the interest. 



EXAMPLES. 

1. What is the interest on $651 for 8 months, at 6 per 
cent per annum ? 

The decimal corre- operation, 

sponding to 8 months, $651 

which gives 4 per cent, .04 half the iwimber of monthf. 

is .04: hence, the in- $26,04 
terest is $26,04. 

2. What is the interest on $614,364 for 9 months, at 6 per 
cent per annum ? 



The decimal corresponding to 9 
months is .04^, and hence the in- 
terest is $27,64638. 



operation. 
$614,364 

2457456 
3071 82 

$27,64638 



Quest. — ^208. At the rate of 6 per cent, what will be the interest on any 
principal for one month ? What time will produce one per cent ? How do 
you find the interest on any principal for any number of months? What 
is the multiplier for 4 months? What for 6 months? What for 7 ? What 
for 8? For 9? What for 10? For 11 ? What for 12? 
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3. What is the interest on $17507,30 for 14 months, at 6 
per cent 1 

4. What is the interest on $^82 ,41 for 9 months, at 6 per 
cent? 

5. What is the interest on $75192,84 for 16 months, at 6 
per cent? 

6. What is the interest on $7953,70 for 9 months, at 6 per 
cent? 

7. What is the interest on $15907,40 for 27 months, at 6 
per cent ? 

8. What is the interest on $4918,50 for 11 months, at 6 
per cent ? 

9. What is the interest on $84377,91 for 7 months, at 6 
per cent ? 

10. What is the interest on $91358,24 for 17 months, at 
6 per cent ? 

11. What is the interest on $31573,25 for 10 months, at 6 
per cent ? 

12. What is the interest on $959875,45 for 18 months, at 
6 per cent ? . 

CASE III. 

209. T(J find the interest at 6 per cent per annum, for any 
number of days. 

In computing interest the month is reckoned at 30 days. 
Hence, 60 days, which make two months, will give an in- 
terest of one per cent on the principal, and consequently, 6 
days willgive an interest of one mill on the dollar, or one- 
thousandth of the principal. If, therefore, the days be divided 
by 6, the quotient will show how many thousandths of the 
principal must be taken on account of the days. Hence, to 
find the interest for any number of days less than 60, 

Quest. — ^209. In computing interest for days, at what is tho month 
reckoned ? How many days give one per cent ? What part of the prin- 
cipal is one per cent ? How many days will give one-thousandth of the 
prindpal 7 How will you find how many thousandths of tlie principal must 
to taken for the days 7 
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Divide the days by 6, and muUiply the principal by the (pi9' 
tientf considered as thousandths. 



EXAMPLES. 



1. What is the interest on $297,047 for 28 days, at 6 per 



cent per annum ? 

We find that the 28 days give 
4^ thousandths. We multiply the 
principal by .004, and then add ^ 
of the principal multiplied by one- 
thousandth for the fractional part. 



OPERATION. 

8297,047 
28H-6=4f . .004| 

1188188 
99015 
99015 



Add 



(i 



$1,386218 



210. To avoid the fractions which sometimes appear in 
the multipliers, we may, if we please, first multiply the prin- 
cipal by the number of days, and then divide the product by 
6, which will give the same quotient as found above. Hence, 
to find the interest for any number of days. 

Multiply the principal by the number of days, divide the 
product by 6, and then point off in the quotient three more places 
for decimals than there are decimals in the given principal. 

2. What is the interest on $657,87 for 13 days, at 6 per 
cent per annum ? 

We first multiply the given prin- 
cipal by 13; we then divjde the 
product by 6 ; and since there are 
two places of decimals in the prin- 
cipal, we point off five in the quo- 
tient. 



OPERATION. 

$657,87 
13 

197361 
65787 

6 )855231 

$1,42538 



Note — Let each of the following examples be worked by both 
methods ; though, when the days exceed 60, the second method is 
preferable. 



Quest. — How do you find the interest for less than 60 days ? What is the 
multiplier for 6 days? For 9 days? For 10 days? For 15 days? For 20 
days? For 25 days? 210. How may the mterest for days be found by 
the second method ? 
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3. Find the interest on ©785,469 for 25 days. Also, the 
interest on $8709,27 for 100 days. 

4. What is the interest on $2691,12 for 150 days ^ 

5. What is the interest on $1151,44 for 29 days ? 

6. What is the interest on $136,25 for 19 days? 

7. What is the interest on $981,90 for 70 days ? 

8. What is the interest on $757,06 for 9 days ? 

9. What is the interest on $864 for 95 days ? 

10. What is the interest on $11268,75 for 17 days? 

11. What is the interest on $4428,10 for 165 days ? 

12. What is the interest on $975,95 for 14 days ? 

13. What is the interest on $2Q793,28 for 127 days ? 

211. Note. — ^The above method of computing interest for days, 
is the one in general use. It, however, considers the year as made 
np of 360 instead of 365 days ; and hence the resuh is too large by 
5 of the 365 parts into which the interest found may be divided. 
Hence, the interest found will be too large by its ^^ part, by which 
it must be diminished when entire accuracy is desired. 

CASE IV. 

212. To find the interest at 6 per cent per annum for years, 
months, and days. 

Find the interest for the years by Case /., for the months 
hj Case II., and for the days by Case III. ; then add the 
several results together, and their sum will be the answer 
nought. Or, 

Form a single multiplier for the years, months, and days, 
and then multiply the principal by it. 

EXAMPLES. 

1. What is the interest on $1597,27 at 6 per cent, tor 3 
years 9 months and 1 1 days ? 

Quest. — ^211. How many days does the above method give to the year ? 
Is the result obtained too great or too small ? By how much is it too 
great? How will you fiud the exact interest? 212. How do you find the 
interest at 6 per cent per annum for years, months, and days ? What is 
the multiplier for 1 year 4 months and 12 days ? What for 2 yean 8 
rnimths and 18 days ? For 3 years 10 months and 24 days ? 
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•1597,27 
06x3= .18 



1277816 
159727 



IST METHOD. 

$1597,27 

638908 
79863J 



$1,59727 for 6 days. 
,79863 for 3 dayi. 
,53242 for 2 



$287,5086 $71,8771^ 

Interest for 3 years 
" " 9 months 
** "11 days 



$2,92832 for 11 days. 



$287,5086 . 

71,8771 + 
2 ,9283+ 

Total interest $362,3140+ 



t 

r 
* 



2d method. 

Multiplier for 3 years = .06 x 3 = .18. 
" " 9 months = .045. 

" " 11 days = V = .OOlf . 

Entire multiplier 0.226f . 



Then, $1597,27 X 0.226| = $362,3140+. 

2. What is the interest on $252803,87 for 1 year 1 month 
ind 1 day? 

3. What is the interest on $3195,54 for 7 years 6 months 
and 22 days ? 

4. What is the interest on $1352,25 for 4 years and 7 
months ? 

5. What is the interest on $23518,20 for 9 years, 11 
months, and 1 6 days ? 

6. What is the interest on $2420,70 for 1 year and 10 
months ? 

7. What is the interest on $19574 for 12 years and 1 day? 

8. What will be the amount of $1947,66 after 21 years 
and 8 months ? 

9. What is the interest on $1330,50 for 14 years, 4 months, 
and 24 days ? 

10. What is the interest on $3227,60 for 2 years, 8 months 
iind 20 days ? 



SIMPLE INTEREST. 238 

11. What is the interest on 879265,375 for 8 years 7 
months and 6 days ? 

12. What will be the amount of 89537,15 after 11 years * 
2 months, and 18 days ? 

CASE V. 

213. To find the interest when there are months and days, 
and the rate of interest is greater or less than 6 per cent. 

Find the interest at 6 per cent. Then add to, or subtract 
from the interest so found^ such part of itj as the given rate 
exceeds or falls short of 6 jE>er cent. 

EXAMPLES. 

1. What is the interest on $179,25, at 7 per cent per an- 
num, for 3 years and 4 months ? 

Multiplier for 3 years = .06 X 3 = .18 

" " 4 months = .02 

Entire multiplier .20 

Hence, 8179,25 x .20 = $35,8500 interest at 6 per cent. 
Add I 5,9750 

$41 ,8250 interest at 7 per cent. 

2. What is the interest on $974,50 for 9 years, 6 months, 
and 18 days, at 4 per cent per annum? 

Multiplier for 9 years at 6 per cent =9 x .06 = .54 
" " 6 months = .03 

« " 18 days = 18-^ 6 = 3 - =.003 

Entire multiplier - - - - .573 

Hence, $974,50 x .573 = $558,3885 
Subtract one-third 186,1295 
Int. at 4 per cent $372,2590 



3. What is the interest on $874,42, at 3 per cent, for 19 
years and 6 months ? 

QoBflTd— SIS. How do you find the interest when then^are months and 
daysy-and the rate greater than 6 per cent? How do you find th« m* 
terest when it is less? 
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4. What is the interest on $358,50, at 7 per cent, for 
years and 8 months ? 

5. What is the interest on $1975,98, at 5 per cent, for IQ 
years 4 months and 1 8 days ? 

6. What is the interest on $1461,75 for 4 years and 9 
months, at 8 per cent ? 

7. What is the interest on $45000 for 1 year and 4 
months, at 7 per cent ? 

8. What will be the total amount' of $2238,96 after 3 
years and 7 months, at 7 per cent ? 

9. What is the interest of $1200 for 1 month and 12 days, 
at 5 per cent ? 

10. What is the interest on $1064,82 for 6 years and S 
months, at 4^ per cent ? 

11. What is the interest on $1752,96, at 7 per cent, for 4 
years 9 months and 14 days ? 

12. What is the interest on $17518,54, at 7^ per cent, for 
3 years and 9 days ? 

13. What is the interest on $15138,22 for 3 years, 4 
months and 18 days at 6^ per cent per annum ? 

14. What is the interest on $4187,635, at 5 per cent, for 
5 years 5 months and 5 days ? 

15. What is the interest on $167,50 for 7 months and 17 
days, at 7 per cent per annum ? 

16. What is the interest on $2934,25 for 2 years 8 months 
and 19 days, at 8^ per cent? 

17. What is the interest on $19345,31, at 4 J per cent, for 
5 years 6 months and 15 days ? 

214. Note. — In computing interest, it is often very convenient 
to find the interest for the months by considering them as aliquot 
parts of a year, and the interest for days by considering them as 
aliquot-parts of a month. 

Quest. — ^314. Explain the second method of computing interest for 
months and days. What part of a vear are 3 months? Four months? Six? 
Eight? Nine? What part of a month are 6 days? Five days? TeR 
days? 
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EXAMPLES. 



1. What is the interest of 8806,90 for 1 year 10 months 
and 10 days, at 6 per cent? 

$806,90 
.06 



6)$48,4140 


= int. for 1 year. 


, .$8,069 


2)8,069 


= int. for 2 months. 


5 


3)4,034+ 


= int. for 1 month. 


$40,345 int. for 10 mo. 


1,344 + 


= int. for 10 days. 




Interest for 1 year - - 


$48,4140 




" "10 months - 


40,345 




" " 10 days - - 


1,344+ 




Total interest 


$90,103+ 


2. What is the interest of $200 for 10 years 3 months and 


6 days, at 7 


per cent ? 




$200 


• 




.07 






4)14,00 = 


: int. for 1 year. 


$14,00 


3)3,50 = 


= int. for 3 months. 


10 


5)1,16+ = 


: int. for 1 month. 


$140,00 for 10 years 



,23+= int. for 6 days. 

$140,00 interest for 10 years. 
3,50 . interest for 3 months. 
,23+ interest for 6 days. 
Ans. $143,73 + 

3. What is the interest of $264,52 for 2 years 8 months 
and 20 days, at 6 per cent per annum ? 

4. What is the interest of $76,50 for 1 year 9 months and 
12 days, at 6 per cent ? 

5. What is the interest of $1041,75 for 1 year 1 month 
and 6 days, at 4 per cent per annum ? Also, at 5 per cent ? 
At 5^ per cent ? At 6 per cent ? At 7 per cent ? At 7J per 
cent ? At 8 per cent ? At 8J per cenl*^ kn^ %X^ -^ct ^^\sX\ 
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6. What is the interest, at 6 per cent per annum, on 
$241,60, for 3 years 3 months and 15 days ? 

7. What is the interest, at 8 per cent per annuni^ oa 
1351,74, for 3 years 6 months and 6 days? 

8. What is the interest, at 7 per cent, on 81761,75, for 
5 years 5 months and 5 days ? 

9. What is the int^est on $135178,40 for 3 years 9 
months and 12 days, at 5 per cent per annum 1 

CASE VI. 

215. To find the interest, when the sum on which the in* 
terest is to be cast is in pounds, shillings, and pence. 

I. Reduce the shillings and pence to the decimal of a pound 
(Art. 161). 

II. Then find the interest as though the sum were dollars and 
cents ; after which reduce the decimal part of the answer U 
shillings and pence (Art. 162). 

EXAMPLES. 

1. What is the interest, at 6 per cent, of JC27 15^. 9 J. for 
2 years ? 

OPERATION. 

£27 15^. 9d. = £27,7875 

.06 



We first find the interest 
for one year. We then mul- 
tiply by 2, which gives the 
interest for two years. We 
then reduce to pounds, shil- 
lings, and pence. 



1.667250 
2^ 

£3.334500 
20 

6.690000 
12 

8.280000 
4 

1.120000 
Ans. £3 6s. 8^ 



Quest — ^215. How do you determine the interest when the sum !■ in 
pounds, tbiUings, and pence 7 
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2. What is the interest on £203 18^. 6J., at 6 per cent, 
h»r 3 years 8 months 16 days ? 

3. What is the interest on £255 IQs. Sd, at 6 per cent, for 
3 years and 3 months ? 

4. What is the interest of £215 13^. Qd,, at 6 per cent, for 
3 years 6 months and 6 days ? 

5. What will £559 7^. 4d. amount to in 3 years and a 
half, at 5^ per cent per annum ? 

6. What is the interest of £1543 10^. 6d, for 3 years and 
a half, at 4 per cent ? 

7. What is the interest of £1047 3^. for 3 years and a 
half, at 6 per cent ? 

8. What is the interest on £511 1^. 4(?., at 6 per cent per 
annum, for 6yr, 6mo, ? 

9. What is the interest on £161 15^. 3 J., at 6 per cent, 
for 7yr. I3da. ? 

APPLICATIONS. 

216. For computing the interest on notes, the time may be 
found by the table in Art. 38. 

The day on which a note is dated and the day on which 
it falls due, are not both reckoned in determining the time , 
but one of them is always excluded. 

Thus, a note dated on the 1st of May, and falling due 
on the 16th of June, will bear interest but one month and 15 
days. 

Calculate the interest on the following notes. 



$ 382,50 Philadelphia, January 1st, 1846. 

1. For value received I promise to pay on the 10th day 
of June next, to C. Hanford or order, the sum of three hun- 
dred and eighty-two dollars and fifty cents with interest from 
date, at 7 per cent. John Liberal. 

Qonrr^ — ^316. How may the time be found for computing interest on 
notes? What days named in a note are reckoned and what excluded, in 
reckoning the time? If a note is dated on the first and payable on ttm 
I5th, how many days wOJ the interest run? 
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B612 Baltimore, January 1st, 1833. 

2. For yalue received I promise to pay on the 4tli of My, 
1835, to Wm. Johnson or order, six hundred and twelve dol- 
lars with interest at 6 per cent from the 1st of March, 1833. 

John Liberal, 



$3120 Charleston, Jtdy 3d, 1846. 

3. Six months afler date, I promise to pay to C. Jones or 
order, three thousand one hundred and twenty dollars with 
interest from the 1st of January last, at 7 ^er cent 

Joseph Springs* 



$786,50 Mobile, July 7th, 1845. 

4. Twelve months after date, 1 promise to pay to Smith 
& Baker or order, seven hundred and eighty-six -^^ dollars 
for value received with interest from December 3d, 1845, at 
8 per cent. Silas Day. 



84560,72 Cincinnati, March 10th, 1846. 

5. Nine months after date, for value received, I promise 
to pay to Redfield, Wright, &> Co. or order, four thousand 
five hundred and sixty -j^ dollars with interest after 6 
months, at 7 per cent. Frederick Stillman, 



$1854,83 Boston, July 17th, 1846. 

6. Eleven months after date, for value received, we prom- 
ise to pay to the order of Fondy, Bumap, & Co.,*one thou- 
sand eight hundred and fifty-four -j^ dollars with interest 
, from May 13th, 1846, at 6 per ce^t. Palmer <^ Blake, 

PARTIAL PAYMENTS. 

217. We shall now give the rule established in New York 
(See Johnson's Chancery Reports, Vol. I. page 17) for com- 
puting the interest on a bond or note, when partial payments 
aave been made. The same rule is also adopted in Massa- 
chusetts, and in most of the other states. 
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I. Compute the interest on the principal to the time of the 
first payment, and if the payment exceed this interest, add the 
interest to the principal and from the sum subtract the payment : 
the remainder forms a new principal. 

II. But if the payment is less than the interest, take no no^ 
tice of it until other payments are made, which in all, shall 
exceed the interest computed -to the time of the last payment : 
then add the interest, so computed, to the principal, and from 
the sum subtract the sum of the payments : the remainder will 
form a new principal on which interest is to be computed as 
before. 

EXAMPLES. 



$349,998 Richmond, Va., May 1st, 1826. 

1. For value received I promise to pay James Wilson or 
order, three hundred and forty-nine dollars ninety-nine cents 
and eight mills with interest, at 6 per cent. 

James PaywelL 

On this note were endorsed the following payments : 

Dec. 25th, 1826 received $49,998 
July 10th, 1827 " $ 4,998 
Sept. 1st, 1828 " $15,008 
June 14th, 1829 " $99,999 
What was due April 15th, 1830? 
Principal on int. from May 1st, 1826 - - $349,998 
Interest to Dec. 25th, 1826, time of first pay- 
ment, 7 months 24 days 13,649 -i- 

Amount - - $363,647 -|- 

Payment Dec. 25th, exceeding interest then 

due $ 49,998 

/ ■ ■ ■■■■■■ I I m^ 

Remainder for a new principal - - - - $313,649 
Interest of $313,649 from Dec. 25th, 1826, to 

June 14th, 1829, 2 years 5 months 20 days $ 46,524 + 

Amount - - $360,173 



QinEST.r-^17. What is the rale in regard to partial payments? 
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Payment, July 10th, 1827, less) 

than interest then due - - ) ^ ' 
Payment, Sept. 1st, 1828 - - - 15,008 

Their sura - - - - - . ) ^ ^ 

less than interest then due - ) ' 

Payment, June 14th, 1829 - - 99,999 
Their sum exceeds the interest then due - $120,005 
Remainder for a new principal, June 14th, 

1829 ^. - - . I, 240,168 

Interest of $240,168 from June 14th, 1829, to 

April 15th, 1830, 10 months 1 day - - > 12,048 
Total due, April 15th, 1830 - - $252,216+ 



$6478,84 New Haven, Feb. 6th, 1825. 

2. For value received I promise to pay William Jenks or 
order, six thousand four hundred and seventy-eight dollars 

. and eighty-four cents with interest from date, at 6 per cent. 

John StewarL 

On this note were endorsed the following payments * 

May 16th, 1P28, received $545,76 
May 16th, 1830, " $1276 
Feb. 1st, 1831, " $2074,72. 

What remained due August 11th, 1832? 

3. A's note of $7851,04 was dated Sept. 5th, 1837, on 
which were endorsed the Jbllowing payments, viz : — Nov. 
13th, 1839, $416,98 ; May "l 0th, 1840, $152 : what was due 
March 1st, 1841, the interest being 6 per cent? 



$8974,56 - New York, Jan. 3d, 1842. 

4. For value received I promise to pay to James Knowles 
or order, eight thousand nine hundred and seventy-four dol- 
lars and fifty-six cents, with interest from date at the rate of 
7 per cent. Stephen Jones, 

On this note were endorsed the following payments : 
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Feb. 16th, 1843, received 81875,40 
Sept. 15th, 1844, « «3841,26 
Nov. 11th, 1845, " 81809,10 
June 9th, 1846, " 82421,04. 
What was due July 1st, 1846 ? 

QUESTIONS IN INTEREST. 

ft 

218. In yi the questions relating to interest four things 
have been considered, viz. : 

Ist. The principal ; 2d. The rate of interest ; 3d. The 
time; an(t 4th. The amount of interest. Now, these four 
quantities are so c6nnected with each other, that if three of 
them be known the fourth can always be found. 

CASE I. 

219. The principal, the rate of interest, and the time being 
known, to find the interest. 

This case has already been considered. 

CASE II. 

220. Having given the interest, the time, and the rate ot 
interest, to find the principal. 

When the time and rate are the same, the interest on any 
principal, is to any other interest, as the first principal, is to the 
second ; that is, 

Interest of 81 : given interest : : $1 : principal. 
Hence, to find the principal, 

Cast the interest on one dollar for the given time and divide 
the given interest by the interest so found, and the quotient will 
be the principal. 

Quest. — ^218. How many things are considered in all questions relating 
to interest? How many of these must be given before the remaining ones 
can be determined? 219. What are given in Case I.? What required? 
220. What are gnren in Case II. ? What required ? How do you find th« 
principal ? ... 
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EXAMPLES. 

1. The interest on a certain sura for 1 year and 4 months, 
at 6 per cent, is $3007,7136 : what is the principal? 

The interest on $1 for the same time is 90,08. Hence, 
$3007,7136 -i- 0,08 = $37596,42 = principal. 

2. The interest on a certain sum for nine months, at 6 per 
cent, is $178,9582 : what is the principal ? 

.3. The interest for 29 days is $2,78, at 6 per cent: what 
is the principal ? • 

4. The interest for 17 days, at 6 per cent, is $4,0366 : 
what is the principal ? •• 

5. The interest on a certain sum for 1 year 1 month and 
6 days, at 7 per cent, is $26,7381 : what is the sum ? If 
the interest for the same time he $22,9184 at the rate of 6 
per cent, what will be the sum ? For the same time, what 
will be the principal, when the rate is 4 per cent and in- 
terest $15,2790 ? When the rate is 5 per cent and interest 
$19,0987 ? When the interest is $21,0086 and rate 5^ per 
cent ? When the rate is 7^ per cent and interest $28,6479 1 
When the rate is 8 per cent and interest $30,5578 ? 

CASE III. 

' 221. Having given the interest, the principal, and time, to 
find the rate per cent of interest. 

If interest be cast at different rates, on the same sum and 
for the same time, the amounts of interest will be propor- 
tional to the rates. Therefore, cast the interest on the prin- 
cipal for the given time, at 1 per cent per annum ; then. 
Interest at 1 per cent : given interest : : 1 per cent : rate. 

Hence, to find the rate of interest, 

Cast the interest on the principal for the given time at 1 per 
cent : then divide the given interest by the interest so founds and 
the quotient will he the rate of interest. 



QuE8T^-221. What are given in Case III? What are nqniied? How 
do you Sttd the rate of interests 
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EXAMPLES. 

1. The interest on $437,21 for 9 years and 9 months is 
tl27,8840 : what is the rate of interest ? 

Interest on $437,21 for 9 years and 9 months, at 1 per 
cent, is $42,6280 : hence, 

$127,8840 ~ 42,6280 = 3 per cent, the rate. 

2. The interest on $987,99, for 5 years 2 months and 9 
days, is $256,4657 : what is the rate of interest ? 

Note. — In examples similar to the above, and to those of the 
following section, the fractions of a per cent less than a quarter, or 
of a day, may be omitted. Such small fractions may arise from 
the different methods of computation. 

CASE IV. 

222. Having given the principal, the interest, and the rate 
of interest, to find the time. 

If interest be cast at the same rate and on the same prin- 
cipal for different times, the amounts of the interest will be 
proportional to the times. Hence, if the interest on the 
principal be cast for 1 year, we shall have, 

Interest for 1 year : given Interest : : 1 year : time. 

Hence, to find the time, 

Cast the interest on the given principal at the given rate for 
one year: then divide the given interest by the interest so 
fimndf and the quotient will be the time, 

m 

EXAMPLES. 

1. The interes; on $15000, at 7 per cent per annum, is 
$700 : what is the time ? 

Interest on $15000 for 1 year at 7 per cent == $1050 : 
hence, i^% = tuj = f of a year = 8 months. 

2. The inteio&t on $1119,48, at 7 per cent per annum, is 
$195,909 : what is the time ? 

Quivrw— 9!^ What an given m Case IV.7 What aro raqnind? 
do you find the time ? 
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A Table, showing the number of Hhillings in a dolbi id 
o&cli State, and the rate of interest: also, the value of i 
dollar expressed in parts of a pound, which is fouod by 
dividing the numbei of pence is a dollar by the number in t 
pound. 





Btith. 


to tbo doHu. 


V.,„=onh.^o,.a,l„ 


Leeal nle ol 


1 


Maine 


e sbilUngs 


9l=£J^%=£^^ 
9l=£-J,i=£,', 


6 per cent. 


2 




shillings 


6 per cent. 


3 




6 shillings 


6 per cent. 


4 


Musaahusetts 


6 shillings 


$l=£^^^„=£-f , 
«l^£^t%=£-^ 

»l=£fl=£ 


6 per cent. 


5 


Rhode Island 


e shillings 


6 per cent. 


S 


Connecticut 


6 shillings 


6 per cent. 


7 


New York 


8 shillings 


7 per cent. 


8 


Ohio 


S shilliiigfi 


9i-£^f\^£ 


6 per cent. 


a 


New Jersey 


■7s. €>d. 


»i=i:,.,V==i: 


6 per cent. 


It 


Pennsylvania 


Is. 6d. 


$l=£f,%=£ 


6 per cent. 




Delaware 


Is. Od. 


6 percent. 


12 


Maryland 


Is. Gd. 


91=£i,\=£ 
»1^£W=£ 
9l=£^^=£j^ 


6 per cent. 


13 


Michigan 


B shillinga 


7 per cent. 


14 


Indiana 


6 shlllinga 


6 per cent. 


15 


lllinoie 


6 shillings 


$l=£lf'=£^ 
Sl=4^=Xj 
«l^£M=£ft 
«1=£&=£A. 
^l=£M=£% 


per cent. 


16 


Missouri 


6 ahillings 




17 


Virginia 


6 shillings 


6 per cent. 


18 


Kentucky 


6 shillings 


per cent. 


19 




6 shillings 


S per cent. 


20 


North Carolina 


10 shillings 


»l^£lU^£'i 


6 per cent. 


31 


South CaroUna 


4». 8d. 


9l=£A\=£X 

S1=£3VV=:4^ 


7 per cent. 


32 


Georgia 


4s. 8d. 


7 per cent. 


23 


Alabama 


Fed. money 




8 per cent. 


a 


Misaiasippi 


G shUlings 


*1=£5V.=£A 


C per cent. 


aa 


Louisiana 


Fed, money 




G per cent. 


ae 


Arkansas 


Fed. money 




6 per cent. 


27 


Florida 


Fed. money 




6 per cent. 


18 


Texas 


BhUlingB 


91=£^,%=£^ 


8 per cent. 


B9 


JNov.Seotia} 
( and Canada f 


S.Bhillings 


9l=£^\\=£i 


6 per cent. 



REDUCTION OF CURRENCIES. 

It has already been shown (Art. 16), that Federal Money 
it the currency of the United States ; the pound, howerei, il 
•ccaaionally used. 
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There are two principal reductions : 

1st. To change any sum expressed in Federal money into 
pounds shillings and pence. 

2d. To change any sum expressed in pounds shillings and 
pence, into Federal money. 

For the first, 

Multiply the sum in dollars cents and mills, by the value of 
91 expressed in the fraction of a pound, and the product will 
he the corresponding value in pounds and tJie decimal of a pound. 

For the second, 

Reduce the shillings and pence to the decimal of a pound by 
Art. I6I9 and annex the decimal to the entire pounds. Then 
multiply by the fraction with its terms inverted, which expresses 
the value of 91 in terms of a pound, and the product will be 
dollars cents and mills, 

EXAMPLES. 

1. What is the value of $375,87, in pounds shillings and 
pence. New York Currency ? 



OPERATION. 

375,87 X|=£l 50.348 
=£150 6s n^d.+ 



We first multiply by f , and 
then reduce the decimal of a 
pound to shillings and pence. - 

2. What is the value of £127 18^. 6d., in Federal money 
if the currency be 6 shillings to the dollar ? 

We first reduce the shillings 
and pence to the fraction of a 
£, and then multiply by the 
fraction of a dollar with its 
terms inverted. 

3. What is the value of $2863,75 in pounds shillings 
and pence, Pennsylvania currency ? 

4. What is the value of £459 3s, 6d,, Georgia currency, 
in dollars and cents ? 

5. What is the value of $9763,28, in pounds shillings and 
pence. North Carolina currency ? 

6. What is the value, in dollars and cents, of £637 18^« 
Sd,, Nova Scotia currency ? 



OPERATION. 

£127 18^. 6(Z. = 127.925 
127.925 xV* = $426,416+. 



Md COMPOTJND INTBRE8T* ^ 



COMPOUND INTEREST. 

223. Compound Interest is when the interest on a sum of 
^ money becoming due, and not being paid, is added to the 
principal, and the interest then calculated on this amount, as 
on a new principal. For example, suppose I were to borrow 
of Mr. Wilson $200 for one year, at 6 per cent. If at the 
end of the year Mr. Wilson should add the interest, $12, to 
the principal, $200, making $212, and charge interest/ on 
this sum till paid, this would be Compound Interest, because 
it is interest upon interest. Hence, 

Calculate the interest to the time at which it becomes due: 
then add it to the principal and calculate the interest on the 
amount as on a new principal : add the interest again to the 
principal and calculate the interest as before : do the same for 
all the times at which payments of interest become due : from 
the last result subtract the principal, and the remainder will be 
the compound interest. 

EXAMPLES. 

1 . What will be the compound interest, at 7 per cent, of 
$3750 for 4 years, the interest being added yearly? 

$3750,000 principal for 1st year. 
$3750 X .07 = 262,500 interest for 1st year. 

4012,500 principal for 2d 
$4012,50 X .07 = 280,875 interest for 2d 

4293,375 principal for 3d 
$4293,375 X .07 = 300,536 + interest for 3d 

4593,911+ prmcipal for 4th 
$4593,911 X .07 = 321,573 + interest for 4th 

4915,484+ amount at 4 years. 
1st principal 3750,000 
Amount of interest $ 1 1 65,484 + 

QuEST^ — ^233. What is compound Interest ? How do ]rou find the corn- 
pound interest on any sumi 
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2. If the interest be computed annually, what will be the 
interest on $300 for three years, at 6 per cent ? 

3. What will be the compound interest on $590,74, at 6 
per cent, for 2 years, the interest being added annually ? 

4. What will be the .compound interest on $500 for 1 year, 
at 8 per cent, the interest being computed quarterly ? 

5. What will be the compound interest on $3758,56 for 3 
years, at 7 per cent, the interest being added every 6 mouths 1 

6. What will be the compound interest on $95637,50 for 
7 years, at 6 per cent, the interest .being added annually? 

7. What will be the compound interest on $75439,75 
for 4 years, at 4^ per cent, the interest being added an- 
nually ? 



A TABLE, 



224. Showing the interest of jSl, or $1, compounded an- 
nually, for any number of years not exceeding 20. 



Yean. 


3 per cent. 


3^ per cent. 


4 per cenl. 


4i per cent. 


5 per cent, j 6 per cent. 


1 


.030000 


.035000 


.040000 


.045000 


.050000' .060000 


2 


.060900 


.071225 


.081600 


.092025 


.102500! .123600 


3 


.092727 


.108718 


. 124864 


.141166 


. 157625 


.191016 


4 


.125509 


.147523 


. 169859 


.192519 


.215506 


.262477 


5 


.159274 


.187686 


.216653 


.246182 


.275282 


.338226 


6 


. 194052 


.229255 


.265319 


.302260 


.340096 


.418519 


7 


.229874 


.272279 


.315932 


.260862 


.407100 


.503630 


8 


.266770 


.316809 


.368569 


.422100 


.477455 


.593848 


9 


.304773 


.362897 


.423312 


.486095 


.551328 


.689479 


10 


.343916 


.410599 


.480244 


.552969 


.628895 


.790848 


11 ' 


.384234 


.459970 


.539454 


.622853 


.710339 


.898299 


12 


.425761 


.511069 


.601032 


.695881 


.795856 


1.012196 


13 


.468534 


.563956 


.665074 


.772196 


.885649 


1.132928 


14 


.512590 


.618695 


.731676 


.851945 


.979932 


1.260904 


15 


.557967 


.675349 


.800944 


.935282 


1.078928 


1 . 396558 


16 


.604706 


.733986 


.872981 


1.022370' 


1 . 182875 


1.540352 


17 


.652848 


.794676 


.947900 1.113377 


1.292018 


1.692773 


18 


.702433 


.857489 


.02581711.208479 


1.406619 


1.854339 


19 


.753506 


.922501 


.1068491 1.307860; 


1 .'526950 


2.025600 


20 


.806111 


.989789 


.1911231. 411714' 


1.653298 


2.207135 
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We will now explain the method of finding the compound 
interest on any sum, for any time, by means of the above 
table. 

Take from the table the interest of £1 or $1 for the same 
time, and at the same rate, and then multiply the number so 
found by the principal, and the product will be the compound 
interest. 

EXAMPLES. 

1. What will be the compound interest on $350 for three 
years, at 6 per cent per annum, the interest being computed 
annually ? 

Interest from the table on $1 = $0.191016 ; 
then, $0.191016 x 350 = $66.8556. 

2. What will be the compound interest on $856,95 for 15 
years, at 3^ per cent per annum ? 

3. What will be the compound interest on $9864,05 for 16 
years, the interest being computed annually, at 4 per cent? 

4. What will be the compound interest on $1675,20 for 20 
years, at 4^ per cent, the interest being computed annually? 

5. What will be the compound interest on $5463,25 for 17 
years, at 5 per cent, the interest being computed annually? 

6. What will be the compound interest on $3769,75 for 
18 years, at 3 per cent, the interest being computed an- 
nually ? 

7. What will be the compound interest on £24 17^. 6 J. 
for 10 years, at 4 per cent, the interest being computed an- 
nually ? 

8. What will be the compound interest on $9854,50 for 
12 years, at 6 per cent, the interest being computed annually? 

Quest. — ^324. How do you find the compound interest on any sum by 
the table ? 
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LOSS AND GAIN. 

225. Loss and Gain is a rule by which merchants dis- 
C07er the amount lost or gained in the purchase and sale of 
goods. It also instructs them how much to increase or di- 
minish the price of their goods, so as to make or lose so 
Twich per cent. 

EXAMPLES. 

1. Bought a piece of cloth containing 75y(f. at $5,25 per 
yard, and sold it at $5,75 per yard : how much was gained 
in the trade ? 

OPERATION. 



We first find the profit 
on a single yard, and then 
the profit on the 75 yards. 



,75 price of 1 yard. 
$5,25 cost of 1 yard. 
50cts. profit on 1 yard. 



Ans. 



yd. 


yd. 


cts. 


1 : 


75 : 


: 50 
75 



$37,50 



Ans. $37,50. 



2. A merchant bought a bale of goods containing 125 
yards for $687,75, and sold it at auction for $4,50 per yard : 
how inuch did he lose in all, and how much per yard 1 

$687,75 = cost of the bale. 

562,50 = price of 125 yd, at $4,.$0 per yd. 
$125,25 = total loss. 



125)$125,25(1,00,2. 



A < Total loss $125,25. 

Loss on each yd. $1,00,2. 



QuEfT.— 225. What is the rule of loss dud gain? 



\ 
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2. Bought a piece of calico containing 50yd, at 2;. U. 
per yard : what must it be sold for per yard to gain 
£1 Os. lOd. ? 

50yd. at 2s, 6d. = £6 5s. 

Profit = £1 Os, lOd. 
It must sell for £7 5s. lOd. 

5 6)£7^. \0d.(2s, lid, 

Ans, 2s, Hi' 

3. Bought a hogshead of brandy at 91,25 per gallon, and 
sold it for $78 : was there a loss or gain ? 

4. A merchant purchased 3275 bushels of wheat for which 
he paid 93517,10, but finding it damaged is willing to lose 
10 per cent : what must it sell for per bushel ? 

226. In the sale of goods, knowing the per cent of gain, 
and the amount received, to find the principal or cost. 

I sold a parcel of goods for $195,50, on which I made Id 
per cent : what did they cost me ? 

It is evident that the c6st added to 15 hundredths of the 
cost will be equal to what the goods brought, viz., $195,50. 
If we call the cost 1, then 1 plus -^^ of the cost will be equal 
tp what they bring : that is, 

1+:^ = 1^ = 8^195,50; 

or, cost equals $195,50 x 100 -f- 115 = $170. 
Hence, to find the cost. 

Multiply the amount hy 100 arid divide the product 5y 100 
plus the per cent of gain, and the quotient will he the cost. 

227. When there is a loss, we have the following method: 
If I sell a parcel of goods for $170, by which I lose 15 

per cent, what did they cost ? 

It is evident that the cost, less 15 per cent, that is, less 15 
hundredths of the cost, is equal to $170. Hence, 85 hun- 

QuEST. — ^226. Knowing the per cent of gain and the amount received, 
how do you find the cost? 227. Knowing the per cent and the amount 
lost, how do you find the cost ? 
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drodths of the cost is equal to $170 ; and consequently, the 
cost is equal to 

$170 X 100 -f- 85 = $200 cost. 

Hence, to find the cost when there is a loss, 

Multiply the amount received by 100 and divide the product 
hy the difference between 100 and the per cent lost, and the 
quotient wiU be the cost, 

EXAMPLES. 

1. Sold cloth at $1,25 per yard and lost 15 per cent: for 
what should I have sold it to have gained 12 per cent? 

2. Sold cloth at $1,25 per yard and lost 15 per cent: 
what per cent should I have gained had I sold it at $1,6470^ 
per yard ? 

3. Sold cloth at $l,6470f^ per yard and gained 12 per 
cent: for what ought I to have sold it to lose 15 per cent? 

4. A bought a piece of cotton containing 80 yards, at 6 
cents per yard ; he sold it for 7^ cents per yard : how much 
did he gain, and how much per cent ? 

5. Bought a piece of cloth containing 150 yards for $650 : 
what must it be sold for per yard, in order to gain $300 ? 

6. Bought a quantity of wine at $1,25 per gallon, but it 
proves to be bad and I am obliged to sell it at 15 per cent 
loss than I gave : how much must I sell it for per gallon ? 

7. A farmer sells 375 bushels of com for 75cts, per bushel : 
the purchaser sells it at an advance of 20 ^er cent: how 
much did he receive for the corn ? 

8. A merchant buys one tun of wine for which he pays 
$725, and wishes to sell it by the hogshead at an advance 
of 20 per cent : what must he charge per hogshead ? 

9. A merchant buys 316 yards of calico for which he pays 
20 cents per yard ; one-half is so damaged that he is obliged 
to sell it at a loss of 6 per cent ; the remainder he sells at 
an advance of 19 per cent : how mucYi dL\dL\L<& %^ac£DL\ 
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10. If I buy coffee at 16 cents and sell it at 20 cents, bov 
much do I make per cent on the money paid 1 

11. If I buy tea at 4^. per pound and sell it at 4^. 9 J. pel 
pound, how ihuch should I gain on a purchase of £100? 

12. A merchant bought 650 pounds of cheese at 10 cents 
per pound, and sold it at 12 cents per pound: how much did 
he gain on the whole, and how much per cent on^the money 
laid out ? 

13. Bought cloth at $2,50 per yard, which proving bad, 1 
wish to sell it at a loss of 18 per cent : how much must I ask 
per yard ? 

14. Bought 150 gallons of molasses at 75 cents a gallon, 
30 gallons of which leaked out. At what price per gallon 
must the remainder be sold that I may clear 10 per cent (Ai 
the cost? 



STOCKS AND CORPORATIONS. 

228. Stock is a general name for the money contributed 
by individuals for the establishment of banks and manufac- 
turing companies, and the individuals who contribute the 
mon^ are called Stockholders, 

229. The individuals so associated are called, in their 
collective capacity, a Corporation ; and the law which defines 
their rights and powers, is called the Charter of the Bank or 
Company. 

230. The amount of money paid in by the stockholders to 
carry on the business of the corporation, is called the Capu 
tal. The capital is generally divided into a certain numbei 
of equal parts called shares, and the written evidences of 
ownership of such shares, are called certificates of stock. 

Quest. — ^228. What is stock ? What are individuals called who own 
the stock ? 229. What are they called in their associated capacity ? What 
IS the Law called which incorporates them ? 230. What is the amount of 
money paid in by the stockholders called ? How is the capital generally 
divided ? What is the evidence of ownership called ? 
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231. -When the General Grovemment, or any of the states 
bonows money for public purposes, an evidence is given to 
the lender in the form of a bond, bearing a given interest. 
Such bonds, when given by the United States, are called 
United States Stock; and when given by any one of the 
states, are called State Stocks. These bonds or stocks are 
generally made transferable from one person to another. 

232. The nominal or par value of a stock is its original 
cost ; that is, the amount named in the certificate or bond. 
The market value is what it will bring when sold. If the 
market value is above the par value, the stock is said to be 
at a premium, or (d)ove par ; but if the market value is below 
the par value, it is then said to be at a discount, or below par. 
For example, if $100 of stock will bring in the market $1 10, 
the stock is 10 per cent above par ; if, on the contrary, it will 
bring but $90, it is 10 per cent below par : th^ percentage 
of premium or discount being always estimated on the par 
value. 



COMMISSION AND BROKERAGE. 

233. A person who buys or sells goods for another, re- 
ceiving therefor a certain rate per cent, is called a factor or 
commission merchant ; and the percentage on any purchase 
or sale, is called the commission, 

234. Dealers in money or stocks are called Brokers, and 
the amount of their commissions on any purchase or sale, is, 
called the brokerage. The commission for goods or moneys 
is generally a certain per cent or rate per hundred on the 
moneys paid out or received, and the amount may be deter- 
mined by the rules of simple interest. 

QOB8TJ—231. What is United States stock? What are sUte stocks? 
232. What is the nominal or par value of a stock ? What is the market 
value ? What do you understand by a stock's being at a premium ? What 
by its being at a discount? 233. What is the business of a commission 
merchant? 234. What is the business of a broker? How is the com* 
miKion oa goods and moneys generally estimated ** 
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' The commission for the purchase and sale of goods varies 
from 2^ to 12^ per cent, and under some circumstances even 
higher rates are paid. The brokerage on the purchase and 
sale of stocks in Wall-street, in the city of New York, is 
generally one-fourth per cent on the par value of the stock. 



EXAMPLES. 



1. What is the commission on $4396 at 6 per centf 



We here find the com- 
mission, as in simple in- 
terest, by multiplying by the 
decimal which expresses 
the rate per cent. 



OPERATION. 

$4396 
.06 



$263,76 



Ans, $263,76. 



2. A factor sells 120 bales of cotton at $425 per bale, and 
is to receive 2^ per cent commission : how much must he 
pay over to his principal ? 

3. A sent to B, a broker, $3825 to be invested in stock: 
B is to receive 2 per cent on the amount paid for the stock' 
what was the value of the stock purchased ? 

OPERATION. 

As ,B is to receive 2 per 
cent, it follows that $102 
of A's money will purchase 
but $100 of stock: hence, 
100-f the commission, is to 
100, as the given sum to 
the value of the stock which 
it will purchase. Hence, 
to find the value of the stock 
purchased. 

Multiply the amount to be invested by 100 and divide 'thi 
product by 100 plus the brokerage. 

Quest — ^What is the general commission on the purchase and sale of 
goods? How may it be determined? What is the customary biokfiPi 
age on the purchase and «ale of stocks? 



100 




2 


h 


102 : 


100 : : 3825 : Ans 




100 




102)382500(3750 
^06 




765 




714 




510 




510 




Ans. $3750. 
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PROOF. 



s/ Amount paid $3750 

' Brokerage on $3750, at 2 per cent = 75 



Total sum - - $3825 



4. I have $5000 to be laid out in stocks which are 15 per 
cent below par: how much will it purchase at the par or 
nominal value ? 

It is plain that every 85 dollars will purchase stock of the 
par value of $100 : hence, 

$85 : $100 : : $5000 : Ans, 
Therefore, to find how much will be purchased at the par 
value, when the stock is below par, 

Multiply the sum to he invested by 100 and divide the 
product by 100 minus the discount, 

5. A person has $7000 which he wishes to invest : what 
will it purchase in 5 per cent stocks, at 3^ per cent below 
par, if he pays \ per cent brokerage ? 

6. How much 6 per cent stock can be purchased for 
$8500, at 8^ per cent premium, \ per cent being paid to 
the broker? 

7. A factor receives $708,75, and is directed to purchase 
iron at $45 per ton : he is to receive 5 per cent on the money 
paid : how much iron can he purchase ? 

. 8. Messrs. P, W, & K buy 200 shares of United States 
stock for Mr. A. The par value is $1000 dollars a share, 
the stock is at a premium of 6^ per cent, and their broker- 
age is one-fourth per cent. How much must A pay them 
for his stopk ? 

9. Messrs. P, W, <fe K receive $28750 to be invested in 
stock. They charge -^ per cent commission on the amount 
paid : what is the value of the stock purchased ? 

10. The par value or first cost of 257 shares of bank stock 
was $200 per share : what is the present value, if the stock 
is at a premium of 15 per cent, that is, 15 per cent above 

-par^ 
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11. What would be the value of the stock named in tin 
last example, if it were at a discount of 10 per cent? 

12. One hundred shares of United States Bank stock wtt 
worth 18^ per cent premium : the par value being $200 per 
share, what was the value of the 100 shares ? 

13. A bank fails, and has in circulation bills to the amount 
of $267581. It can pay 9^ per cent: how much money is 
there on hand ? 

14. Sixty-nine shares of bank stock, of which the par 
value is $125, is at a discount of 8 per cent: what is its 
value ? 

15. My commission merchant sells goods to the amount 
of $1000, on which I allow him a commission of 2 per cent; 
and as he pays over before the money becomes due, I allow 
him 1^ per cent : how much am I to receive ? 

16. My broker receives from me $2000 to be laid out in 
stocks : what will be the value of my stocks after allowing 
him ^ per cent commission ? 

17. I sold $13921,60 worth of goods for a merchant at a 
commission of 2^ per cent : how much ought I to pay over 
to my principal ? 

18. I remitted to my agent $14760 to lay out in the par- 
chase of iron. He takes 3^ per cent on the whole sum Tor 
his commission, and then buys iron at 95 dollars per ton: 
how much does he purchase ? 



BANKING. 



235. Banks are corporations created by law for the pur- 
pose of receiving deppsites, loaning money, and furnishing a 
paper circulation represented by specie. 

The notes made by a bank circulate as money, because 
they are payable in specie on presentation at the bank. They 
are called bank notes, or bank bills. 

Quest. — ^235. What are banks? Why do tho notes of a bank circulate 
u money ? What are they called ? 
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236, The note of an individual, or as it is generally called, 
a promissory note or note of hand, is a positive engagement, 
in writing, to pay a given sum at a time specified, and to a 
person named in the note, or to his order, or sometimes to the 
bearer at large. 

FORMS OF NOTES. 

Negotiable Note, 
No. 1. 



125,50. Providence, May 1, 1846. 

For value received I promise to pay on demand, to Abel 
Bond, or order, twenty-five dollars and fifty cents. 

Reuben Holmes. 



Note Payable to Bearer, 
No. 2. 



$875,39. St. Louis, May 1, 1845. 

For value received I promise to pay, six months after 
(iate, to John Johns, or Hiarer, eight hundred and seventy-five dol- 
lars and thirt3'-nine cents. 

Pierce Penny. 



Note by two Persons, 
No. 3. 



1659,27. Buffalo, June 2, 1846. 

For vilue received we, jointly and severally, promise to 

])ay to Richard Ricks, or order, on demand, six hundred and fifty 

nine dollars and twenty-seven cents. Enos Allan. 

John Allan. 



Note Payable at a Bank, 
No. 4. 



$20,25. Chicago, May 7, 1846. 

Sixty days afler date, I promise to pay John Anderson, 
or order, at the Qank of Commerce in the city of New York, 
twenty dollars and twenty-five cents, for value received. 

Jesse Stokes. 



QuEffii— 236. What is a promiBSory note? 
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Remarks relating to Notes. 

1. The person who signs a note, is called the drawer or maker 
of the note ; thus Reuben Holmes is the drawer of note No. 1. 

2. The person who has the rightful possession of a note, is called 
the holder of the note. 

3. A note is said to be negotiable when it is made payabk to 
A B, or order, who is called the payee, (see No. I.) Now, if Abel 
Bond, to whom this note is made payable, writes his name on the 
back of it, he is said to endorse the note, and he is called the eor 
dorser ; and when the note becomes due, the holder must first de- 
mand payment of the maker, Reuben Holmefs, and if he decliDes 
paying it, the holder may then require payment of Abel Bond, the 
endorser. 

4. If the note is made payable to A B, or bearer, then the drawer 
alone is responsible, and he must pay to any person who holds the 
note. 

5. The time at which a note is to be paid should always be 
named, but if no time is specified, the drawer must pay when re- 
quired to do so, and the note will draw interest after the payment 
is demanded. 

6. When a note, payable at a future ||ay, becomes 'due, it will 
draw interest, though no mention is made of interest. 

7. In each of the States there is a rate of interest established by 
law, which is called the legal interest, and when no rate is speci- 
fied, the note will always draw legal interest. If a rate higher than 
legal interest be taken, the drawer, in most of the States, is not 
bound to pay the note. 

8. If two persons jointly and severally give their note, (see 
No. 3,) it may be collected of either of them. 

9. The words " For value received,^' should be expressed in 
every note. 

Quest. — 1. What is the person called who signs a note? 2. WhatiB 
the person called who owns if? 3w When is a note said to be negotiable? 
What is the person called to whom a note is made payable ? When the 
payee writes his name on the back, what is he said to do ? What is he 
tlien called ? 4. If a note is made payable to A B, who is responsible for its 
payment ? 5. If no time is specified, when is a note to be paid ? 6. y^ill 
a note draw interest aflter it falls due, if not stated in the note? 7. If the 
rate of interest named in a note is higher than the legal rate, can the 
amount of the note be collected ? 8. If two persons jointly and severally 
give a note, of whom may it be collected? 9. What words should be put 
in every note? 
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10. When a note is given, payable on a fixed day, and in a spiw 
eific article, as in* wheat or rye, payment must be offered at the 
specified time, and if it is not, the holder can demand the value in 
money. 

237. By mercantile usage and the custom of banks, a nete 
does not really fall due until the expiration of 3 days after 
the time mentioned on its face. For example. Note No. 1 
would be due on the 4th of November, and the three ad- 
ditional days are called days of grace. 

When the last day of grace happens to be a Sunday, or a 
lioliday, such as New Year's or the 4th of July, the note 
must be paid the day before ; that is, on the second day of 
grace. 



BANK DISCOUNT. 

238. Bank Discount is the charge made by a bank for 
the payment of money on a note before it becomes due. By 
the custom of banksf this discount is the interest on the 
amount named in the note, from the time the note is dis- 
counted to the time when it falls due, in which time the three 
days of grace are always included. The amount named in 
a note is called the face of it. 

The PRESENT VALUE of a note is the difference between 
the face of the note and the discount. 

239. There are two kinds of notes discounted at banks : 
1st. Notes given by one individual to another for property 
actually sold — these are called business notes ^ or business 
paper * 2d. Notes made for the purpose of borrowing money, 

Quest. — 10. If a note is made payable on a fixed day and in a specified 
article, and is not paid, what may be done ? 237. How long is the time 
for the payment of a note extended by mercantile usage ? What are these 
days called ? When the last day of grace falls on a Sunday, or holiday, 
when must the note be paid? 238. What is bauk discount? How is it 
estimated? How is it estimated by the custom of banks? What is the 
fiice of a note ? What is the present value of a note ? 239. How many 
kinds of notes are discounted at banks ? What distinguishes one kind from 
the other, and what are they called? 
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which are called aecammodation notes^ or accommodation paper. 
The first class of paper is much preferred by the banks, as 
more likely to be paid when it falls due, or in mercantilo 
phrase, " when it comes to maturity." 

Hence, to find the bank discount on a note, 

Add 3 days to the time which the note has to run before it 
becomes due, and calculate the interest for this time at the givm 
rate per cent. 

EXAMPLES. 

1. What IS the bank discount of a note of $1000 payable 
in 60 days, at 6 per cent interest ? This note will have 63 
days to run. 

2. A merchant sold a cargo of cotton for $15720, for which 
he receives a note at 6 months : how much money will he re- 
ceive at a bank for this note, discounting it at 6 per cent 
interest 1 

3. What is the bank discount on a note of $556,27 pay- 
able in 60 days, discounted at 6 per cent per annum ? 

4. A has a note against 6 for $3456, payable in three 
months ; he gets it discounted at 7 per. cent interest : how 
much does he receive ? 

5. What is the bank discount on a note of $367,47, having 
1 year, 1 month, and 13 days to run, as shown by the face 
of the note, discounted at 7 per cent ? 

6. For value received I promise to pay to John Jones, four 
months from the 17th of July next, six thousand five hundred 
and seventy-nine dollars and 15 cents. What will be the dis- 
count on this, if discounted on the 1st of August, at 6 per 
cent per annum ? 

240. It is often necessary to make a note, of which the 
present value shall be a given amount. For example, if I 
wish to receive at bank the sum of two hundred dollars, for 
what amount must I give my note payable in three months ? 

Quest. — Which kind is preferred ? How do you find the bank discount 
on a note? 240. What is often necessary in bank business? 



/ 
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If we calculate the interest on one dollar for the time, 
which will be 3 months added to the 3 days of grace, and at 
the same rate per cent, this will be the bank discount on $1 
payable in 3 months ; and if this discount be subtracted from 
one dollar, the remainder will be the present value of one dol- 
lar, to be paid at the end of 3 months. Therefore, 

Pres. val. of $1 : pres. val. of note : : $1 : amount of note. 

Hence, to find the face of a note, due at a future time and 
bearing a given interest, that shall have a known present value, 

Find the present value of $\ for the same time and at the 
same rate of interest^ by which divide the present value of the 
note, and the quotient will he the face of the note* 

EXAMPLES. 

1. For what sum must a note be drawn at 3 months, so 
that when discounted at a bank, at 6 per cent, the amount 
received shall be $500 ? 

Interest on $1 for the time, 3mo. and 3c?a. = $0,0 155, which 
taken from $1, gives present value of $1 = 0,9845 ; then 

$500 -^ 0,9845 = 507,872 + = face of note. 

PROOF. 

Bank interest on $507,872 for 3 months, including 3 days 
of grace, at 6 per cent = 7,872, which being taken from the 
face of the note, leaves $500 for its present value. 

2. For what sum must a note be drawn, at seven per cent, 
payable on its face in 1 year 6 months and 14 days, so that 
trhen discounted at bank it shall produce $307,27 ? 

3. A note is to be drawn having on its face 8 months* and 
12 days to run, and to bear an interest of 7 per cent, so that 
t will pay a debt of $5450 : what is tHe amount ? 

♦ The rnle founded on the above well-known principle, was, it is believed, 
irst published by Roswell C. Smith, in his New Arithmetic. 



Quest. — What will be the present value of one dollar due in 3 months ? 
low will you find the face of a uote, of a given present value, that shall 
le payable at u future time ? 
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4. What sum, 6 months and 9 days from Jnly 18th, 1846, 
drawing an interest of 6 per cent, will pay a debt of $674,89 
at bank, on the Ist of August, 1846 ? 

5. Mr. Johnson has Mr. Squires' note for $874,57, having 

4 months to run, from July 13th, and bearing an interest of 

5 per cent. On the 1st of October he wishes to pay a debt * 
at bank of #750,25, and gives the note in payment: how 
much must he receive back from the bank? 

6. What must be the amountof anote discounted at 6 prct. 
having 4 months and 7 days to run, to pay a debt of $1475,50 ! 

7. Mr. Jones, on the 1st of June, desires to pay a debt at 
bank by a note dated May 16th, having 6 months t0\run and 
drawing 7 per cent interest : for what amount must the note 
be drawn the debt being $1683,75 ? 

8. What amount at the end of one year, with grace, in- 
terest at 5 per cent, will pay $1004,20 at bank? 



DISCOUNT. 



241. If I give my note to Mr. Wilson for $106, payable in 
one year, the true present value of the note will be less than 
$106 by the interest on its present value for one year ; that is, 
its true present value will be $100. 

The true present value of a note is that sum which being 
put at interest until the note becomes due, would increase to 
an amount equal to the face of the note. Thus, $100 is the 
true present value of the note to Mr. Wilson. 

The discount is the difference between the face of a note and 
its true present value. Thus, $6 is the discount on the note 
to Mr. Wilson. 

To find the true present value of a note due at a foture 
time, find the interest of $1 for the same time ; then, 

-f its interest : $1 : • given sum : its present value. 



Quest. — ^^1. What is the true present value of a note? What is the 
true discount? How do you find the true present value of a note due at a 
future time? 
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Hence, ta find the present value of any sum, 

Add one dollar to its interest for the given time and divide 
the given amount hy this number ^ and tite quotient mill be the 
present value. 

EXAMPLES. 

1. What is the present value of a note for $1828,75, due 
in one year, without grace, and bearing an interest of 4^ per 
cent per annnm 1 

$1 + its interest for the given time = $1,045 : 
Hence, $1828,75 -i- $1,045 = $1750 the present value. 

PROOF. 

Int. on $1750 for 1 year, at 4^ per cent = $78,75 

Add principal 1750 

Amount - - $1828,75 ' 

2. A note of $1651,50 is due in 11 months, without grace, 
but the person to whom it is payable sells it with the dis- 
count off at 7 per cent : how much shall he receive ? 

3. How much ought Mr. Ready to pay in cash for his note 
of £36, due 15 .months hence, without grace, it being dis- 
counted at 5 per cent? 

242. Note. — ^When payments are to-be made at different times, 
find the present value of the sums separately, and their sum will 
he the present value of the note. 

4. What is the present value of a note for $10500, on 
which $900 are to be paid in six months ; $2700 in one 
year ; $3900 in eighteen months ; and the residue at the 
expiration of two years, all without grace, the rate of interest 
being 6 per cent per annum ? 

5. What is the discount of £4500, one-half payable in 6 
months and' the other half at the expiration of a year, with- 
out grace, at 7 per cent per annum ? 



Quests— 242. When payments are made at different times, how do yon 
find the true present value ? 
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6. What is the present value of $5760, one-half payable 
in 3 months, one-third in 6 months, and the rest in 9 months, 
without grace, at 6 per cent per annum ? 

7. Mr. A gives his note to B for $720, one-half payable 
in 4 months and the other half in 8 months, without grace : 
what is the present value of said note, discount at 5 per cent 
per annum 1 

8. What is the present value of £825 payable as follows* 
one-half in 3 months, one-third in 6 months, and the rest in 
9 months, without grace, the discount being 6 per cent per 
annum ? 

9. Bought goods for £750 ready money, and sold them for 
£900 payable by a note at ^ months, without grace : now, if 
I discount the note at 6 per cent per annum, will I make 
or lose ? 

10. What is the present value of $4000 payable in 9 
months, without grace, discount 4^ per cent per annum ? 

11. How much corn must I carry to a miller that I may 
receive a bushel of meal, -^ being allowed for toll and waste ? 

12. Mr. Johnson has a note against Mr. Williams for 
$2146,50, dated August 17th, 1838, which becomes due 
Jan. 11th, 1839 : if the note is discounted at 6 per cent, what 
ready money must be paid for it September 25th, 1838 ? 

13. C owes D $3456, to be paid October 27th, 1842: 
C wishes to pay on the 24th of August, 1838, to which D 
consents : how much ought D to receive, interest at 6 per 
cent ? 

14. What is the present value of a note of $4800, due 4 
years hence, without grace, the interest being computed at 
5 per cent per annum ? 

15. A man having a horse for sale, offered it for $225 
cash in hand, or 230 at 9 months, without grace ; the buyer 
chose the latter : did the seller lose or make* by his offer, sup- 
posing money to be worth 7 per cent ? 
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INSURANCE. 

243- Insurance is an agreement, generally in writing, by 
vhich an individual or company bind themselves to exempt 
the owners of certain property, such as ships, goods, houses, 
&c., from loss or hazard. 

The written agreement made by the parties, is called the 

The amount paid by him who owns the property to those 
wlio insure it, as a compensation for their risk, is called the 
premium. The premium is generally so much per cent on 
the property insured, and is found by the rules for simple 
interest. 

EXAMPLES. 

1. What would be the premium for the insurance of a 
house valued at $8754 against loss by fire for 1 year, at ^ 
per cent ? 

By multiplying by .01, we have the insurance { -,„ - . 

at 1 per cent - ( ' 

The half, is the insurance at half per cent - $43,77. 

2. What would be the premium for insuring a ship and 
cargo, valued at $147674, from New York to Liverpool, at 
3^ per cent ? 

3. What would be the insurance on a ship valued at 
$47520, at ^ per cent ? Also at ^ p6r cent ? 

4. What would be the insurance on a house valued at 
116800, at 1^ per cent? Also at 5. per cent? At ^ per 
centr? At ^ per cent ? At ^ per cent ? 

5. What is the insurance on a store and goods valued at 
147000, at 2^ per cent? At 2 per cent? At 1^ per cent? 
At f per cent ? At -J per cent ? At |^ per cent ? At ^ per 
:ent ? At ^ per cent ? 

Quest. — 243. Whut is insurance? Wiiat is the written agreement 
nOed? What is the amount paid for the insurance called? How are the 
premiums generally estimated? How are they ibund? 

12 
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6. A merchant wishes to insure on a vessel and cargo at 
sea, valued at $28800 : what will be the premium at If per 
cent? 

7. What is the premium on $2250 at 1 J per cent ? 

8. What is the premium on $8750 at 3^ per cent ? 

9. A merchant owns three-fourths of a ship valued at 
$24000, and insures his interest at 2^ per cent : what does 
he pay for his policy ? 

10. A merchant learns that his vessel and cat^o, valued at 
$3G000, have been injured to the amount of $12000; lie 
effects an insurance on the remainder at 5^ per cent : what 
premium does he pay ? 

11. What is the insurance on my house, valued at $7500, 
at ^ per cent ? 



ASSESSING TAXES. 

244. A TAX is a certain sum required to be paid by the 
inhabitants of a town, county, or state, for the support of 
government.* It is generally collected from each individual, 
in proportion to the amount of his property. 

In some states, however, every white male citizen over . 
the age of twenty-one years is required to pay a certain tax. 
This tax is called a poll-tax ; and each person so taxed is 
called a polL 

245. In assessing taxes, the first thing to be done is to 
make a complete inventory of all the property in the town on 
which the tax is to be laid. If there is a poll tax, make a 
full list of the polls and multiply the number by the tax on 
each poll, and subtract the product from the whole tax to be 
raised by the town ; the remainder will be the amount to be 
raised on the property. Having done this, divide the whole 

Quest. — 244. What is tax ? How is it generally collected ? What is a 
poll-tax? 245. What is the first thing to be done in asseanng a tax? If 
there is a poll-tax, how do you find the amount? How then do yoa find 
the per cent of tax to be levied on a daHlsi 1 
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tax to he raised by the amount of taxable property, and the 
quotient wtU be the tax on $1. Then multiply this quotient 
by the inventory of each individual, and the product will be 
the tax on his property. 

EXAMPLES. 

1. A certain town is to be taxed $4280; the property on 
which the tax is to be levied is valued at $1000000. Now 
there are 200 polls, each taxed $1,40. The property of 
A is valued at $2800, and he pays 4 polls, 
B's'at $2400, pays 4 jjolls, E's at $7242, pays 4 polls, 

C's at $2530, pays 2 '" F's at $1651, pays 6 « 

D's at $2250, pays 6 " G's at $1600,80 pays 4 " 

What will be the tax on one dollar, and what will be A's 
tax, and also that of each on the list ? 

First, $1,40 X 200 = $280 amount of poll-tax. 

14280 — $280 = $4000 amount to be levied on property. 
Then, $4000 h- $1000000 = 4 mills on $1. 

Now, to find the tax of each, as A's, for example, 



A's inventory - 


$2800 
,004 


4 polls at $1,40 each - 


11,20 
5,60 


A's whole tax - • - 


$16,80 



In the same manner the tax of each person in the town- 
ship may be found. 

246. Having found the per cent, or the amount to be raised 
on each dollar, form a table showing the amount which certain 
anrns would produce at the same rate per cent. Thus, after 
having found, as in the last example, that four mills are to be 
raised on every dollar, we can, by multiplying in succession 
by the numbers 1, 2, 3, 4, 5, 6, 7, 8, <&c., form the following 

Quirr^ — ^How do you then find the amount to be loyied on each in- 
dividiialT 246. How do you form an assessment table? 
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TABLE. 



9 9 


9 9 


9 9 


1 gives 0,004 


20 gives' 0,080 


300 gives 1,200 


2 " 0,008 


30 " 0,120 


400 " 1,600 


3 " 0,012 


40 " 0,160 


500 « 2,000 


4 " 0,016 


50 « 0,200 


600 « 2,400 


5 " 0,020 


60 " 0,240 


700 " 2,800 


6 " 0,024 


70 " 0,280 


800 « 3,200 


7 " 0,028 


80 " 0,320 


900 " 3,600 


8 " 0,032 


90 « 0,360 


1000 « 4,000 


9 " 0,036 


100 « . 0,400 


2000 « 8,000 


10 « 0,040 


200 « 0,800 

' w 


3000 « 12,000 



This table shows the amount to be raised on each sum in 
the columns under $'s. 

1 . To find the amount of B's tax from this table. 

B's tax on $2000 - - is - $8,000 

B's tax on 400 - - is - $1,600 

B's tax on 4 polls, at $1,40 - $5,600 

B's total tax - 



C's tax on $2000 - 

C's tax on '500 - 

C's tax on 30 - 
C's tax on 2 polls 

C's total tax - 

In a similar manner, we might find the taxes to be paid 
by D, E, &c. 

2. In a county embracing 350 polls, the amount of prop- 
erty on the tax list is $318200 ; the amount to be raised is 
«s follows : for state purposes $1465,50 ; for county pur- 

jses $350,25 ; and for town purposes $200,25. By a vote 
of the county, a tax is levied on each poll of $1,50 : how 
much per cent will be laid upon the property ? 

3. In a county embracing a population of 98415 persons, 
a tax is levied for town, county, and state purposes, amount- 



■B 


is - $15,200 


IX 

■B 


from the table. 

is - $8,000 

is - $2,000 

is - $0,120 

is - $2,800 


■B 


is - $12,920 
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ing to $100406. Of this sum, a part is to be raised by a tax 
of 25 cents on each poll, and the remainder by a tax of two 
mills on the dollar : what was the amount of property on the 
tax list ? 



BtiUATION OF PAYMENTS. 

247. I OWE Mr. Wilson $2 to be paid in 6 months ; 83 to 
be paid in 8 months ; and $1 to be paid in 12 months. I 
wish to pay his entire dues at a single payment, to be mado 
at such a time, that neither he nor I shall lose interest : at 
what time must the payment be made ? 

The method of finding the mean time of payment of 
several sums due at different times, is called Equation of 
Payments. 

Taking the example above, 
Int. of 82 for 6mo, = int. of 81 for l2mo. 2 X 6 = 12 

" of 83 for 8mo. = int. of 81 for 24mo, 3 X 8 = 24 

" of 81 for l2mo, = int. of 81 for l2mo. 1 X 12 = 12 

"48" "48" 



The interest on all the sums, to the times of payment, is 
equal to the interest of 81 for 48 months. But 48 is equal 
to the sum of all the products which arise from multiply- 
ing each sum by the time at which it becomes due : hence, 
the sum of the products is equal to the time which would be 
necessary for 81 to produce the same interest as would be 
produced by all the sums. 

Now, if 81 will produce a certain interest in 48 months, 
in what time will 86 (or the sum of the payments) produce 
the same interest ? The time is obviously found by dividing 
48 (the sum of the products) by 86, (the sum of the pay- 
ments.) 

QuESTd — ^247. What is Equation of Payments? What is the sum of the 
products, which arise from multiplying each payment by the time to which 
it becomes due, eguaJ to 7 
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Hence, to find the mean time, 

Multiply each payment by the time before it becomes due^ and 
divide the sum of tJie products by the sum of the payments : ths 
quotient will be the mean time* 

EXAMPLES. I 

1. B owes A $600: $200 is to be paid in two months, 
$200 in four months, and $200 in six months : what is the 
mean time for the payment of the whole ? 

OPERATION. 

We here multiply each sum 
by the time at which it be- 
comes due, and divide the sum 
of the products by the sum of 
the payments. 



200 X 2 = 400 
200 X 4 = 800 
200 X 6 = 1200 

6J00 )24|00 



4_ 
Ans. 4 months 

2. A merchant owes $1200, of which $200 is to be paid 
in 4 months, $400 in 10 months, and the remainder in 16 
months : if he pays the whole at once, at what time must he 
make the payment ? 

3. A merchant owes $1800 to be paid in 12 months, $2400 
to be paid in 6 months, and $2700 to be paid in 9 months : 
what is the equated time of payment ? 

4. A owes B $2400 ; one-third is to be paid in 6 months, 
one fourth in 8 months, and the remainder in 12 months: 
what is the mean time of payment ? 

5. A merchant has due him $600 to be paid in 30 da3r8, 
$1000 to be paid in 60 days, and 1500 to be paid in 90 dap: 
what is the equated time for the payment of the whole ? 

6. A merchant has due him $4500 : one-sixth is to be 
paid in 4 months, one-third in 6 months, and the rest in 12 
months : what is the equated time for the payment of the 
whole ? 

■ I -■ . I — 

Quest. — How do you find the mean time of payment? When you 
reckon the time from the date at which the first payment becomes due, do 
you include the first paymentl 
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Note 1. — If one of the payments is due on the day from which the 
equated time is reckoned, its corresponding product will be nothing, 
bat the payment must still be added in finding the sum of the pay- 
ments. 

7. I owe $1000 to be paid on the 1st of January, 81500 
on the 1st of Februarf, $3000 on the Ist of March, and 
$4000 on the- 15th of April: reckoning from the 1st of 
January, and calling February 28 days, on what day must 
the money be paid ? 

Note 2. — In finding the equated time of payments for several 
sams, due at different times, any day may be assumed as the one 
from which we reckon. Thus, if I owe Mr. Wilson $100 to be 
paid on the 15th of July, $208 on the 15th of August, and $300 on 
the 9th of September, and we require the mean time of a single 
payment, it would be most convenient to estimate from the 1st of 
July. 

From 1st of July to 1st payment 14 days 

to 2d payment 45 days 
to 3d payment 70 days. 



C( I( <i 

CC (( I( 



Then, by rule given above, we 
have, 



100 X 14 = 
200 X 45 = 
300 X 70 = 


1400 

9000 

21000 


600 6j00)314 00 


52J 



Hence, the amount will fall due in 52} days from the 1st 
of July ; that is, on the 22d day of August. 

But we may, if we please, demand at what time the pay- 
ment would be due from the 1st of June. 

From June 1st to 1st payment 44 days 
" " ** to 2d payment 75 days 
" " " to 3d payment 100 days. 

Thus, 100 X 44 = 4400 

200 X 75 = 15000 
300 X 100 = 30000 

600 6|00)494|00 

82} 
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Hence, the paTroent becomes due in 82^ days from June 
ist, or on the 22d of August — the same as before. 

Any day mayy therefore, he taken as the one from which th 
mean time is estimated, 

9. Mr. Jones purchased of Mr. Wilson, on a credit of six 
months, goods to the following amounts : 

15th of January, a bill of $3750, 

10th of February, a bill of 3000, 

6th of March, a bill of 2400, 

8th of June, a bill of 2250. 

He wishes, on the 1st of July, to give his note for tb 
amount ; at what time must it be made payable ? 

1 0. Mr. Gilbert bought $4000 worth of goods : he was to 
pay $1600 in five months, $1200 in six months, and the re- 
mainder in eight months : what will be the time of credit, if 
he pays the whole amount at a single payment ? 

U. A owes 6 $1200, of which $240 is to be paid in three 
months, $360 in five months, and the remainder in ten months 
what is the mean time of payment ? 

12. A merchant bought several lots of goods, as follows: 

A bill of $650, June 6th, 
Do. of 890, July 8th, 
Do. of 7940, August 1st. 

Now, if the credit is 6 months, at what time will the whole 
become due? 

13. Mr. Sw4in bought goods to the amount of $3840, to be 
paid for as follows, viz. : one-fourth in cash, one-fourth in 6 
months, one-fourth in 7 months, and the remainder in one 
year : what is the average time of payment ? 

14. Mr. .Johnson sold, on a credit of 8 months, the follow* 
ing bills? of goods : 

April 1st, a bill of $4350, 
May 7th, a bill of 3750, 
June 5th, a bill of 2550. 
At what time will the whole become due ? 
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PARTNERSHIP OR FELLOWSHIP. 

248. Partnership or Fellowship is the joining together 
of several persons in trade, with an agreement to share the 
losses and profits according to the amount which each one 
puts into the partnership. The money employed is called 
the Capital Stock. 

The gain or loss to be shared is called the Dividend, 
It is plain that the whole stock which suffers the gain or 
loss, must be to the gain or loss, as the stock of any individual 
to his part of the gain or loss. Hence, 

As the whole stock is to each man's share, so is the whole 
gain or loss to each man's share of the gain or loss 

PROOF. 

Add all the separate profits or shares together ; their sum 
should be equal to the gross profit or stock. 

EXAMPLES. 

1. A and B buy certain merchandise amounting to £160, 
of which A pays J£90, and B £70 : they gain by the purchase 
£32 : what is each one's share of the profits ? 

A - - £90 

B - - £70 , 

"FTSTT > 90 / ^oo S £18 A's share. 

£160 : l^A : : £32 : ] ^^^ g,^ ^^^^^ 



2. A and B have a joint stock of $4200, of which A owns 
83600, and B $600 : they gain in a year $2000 : what is 
each one's share of the profits ? 

3. A, B, C, and D have £40,000 in trade : vat the end of 
six months their profits amount to £16,000: what is each 
one's share, supposing A to receive £50 and D £30 out of 
the profits, for extra services ? 

QoESTw — ^248. What is Partnership, or Fellowship? What is the gain or 
loss called? What is the rule for findinjr each one's share? 

12* 
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4. Five persons, A, B, C, D, and E, have to share between 
them an estate of $20,000 : A is to have one-fourth, B one- 
eighth, C one-sixth, D one-eighth, and £ what is left : what 
will be the share of each ? 



DOUBLE FELLOWSHIP. 

249. When several persons who are .joined together in 
trade, employ their capital for different periods of time, the 
partnership is csMed^ Double Fellowship, 

For example, suppose A puts $.100 in trade for 5 years, 
B $200 for 2 years, and C $300 for 1 year: this would 
make a case of double fellowship. 

Now it is plain that there are two circumstances which 
should determine each one's share of the profits : 1^^, The 
amount of capital he puts in ; and 2dly, The time which it is 
continued in the business. 

Hence, each man's share should be proportional to the 
capital he puts in, multiplied by the time it is continued in 
trade. Therefore, to find each share. 

Multiply each man's stock by the time he continues it in 
trade ; then say, as the sum of the products is to each par- 
ticular product, so is the whole gain or loss to each man^s share 
of the gain or loss, 

EXAMPLES. 

1. A and B enter into partnership : A puts in £840 for 4 

months, and B puts in £650 for 6 months : they gain £300 * 

what is each one's share of the profits ? 

A's stock £840 X 4 = 3360 

B's stock £650x6=3900 ^ s, d. 

^^^^^, S 3360 > . . «q^^ . i 138 16 10 
•^^260 : ^ 3gQQ ^ : : £300 : ^ ^^1 3 1 

Quest. — 249. What is Double Fellowship? What two circumstauoes 
determine each one's share of the profits? Give the role for findin|r each 
one's share. 
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2. A put in trade £50 for 4 months, and 6 £60 for 5 
months : they gained £24 : how is it to be divided between 
them? 

3 C and D hold a pasture together, for which they pay 
£54: G pastures 23 horses for 27 days, and D 21 horses 
for 39 days : how much of the rent ought each one to pay 1 

GENERAL EXAMPLES IN FELLOWSHIP. 

1. A bankrupt is indebted $2729, viz.: to A $509,37; to 
B 8228 ; to C $1291,23 ; and to D $709,40 ; but his estate 
is only worth $2046,75. How much can he pay on the dol- 
lar, and how much will each creditor receive ? 

2. A, B, and C send a ship to sea, which together with 
her cargo was worth $15000. A and B owned each one- 
fifth, and C the rest. They gained $1250: how much did 
each pay towards the ship and cargo, and what did each re- 
ceive of the profits ? 

3. A man bequeathed his estate to his four sons in the fol- 
lowing manner, viz. : to his 'first $5000 ; to his second $4500 ; 
to his third $4500 ; and to his fourth $4000. But on settling 
his estate, it was found that after paying debts, charges, &c., 
only $12000 remained to be divided: how much must each 
receive ? 

4. A widow and her two sons have a legacy of $4500, of 
which the widow is to have one-half and the sons each one- 
fourth. Now suppose the eldest son to relinquish his share, 
and the whole to be divided in the above proportions between 
the mother and youngest son, what will each receive ? 

5. Suppose premiums to the value of $12 are to be dis- 
tributed in a school in the following manner. The premiums 
are divided into three grades. The value of a premium of 
the first grade is twice the value of one of the second ; and 
the value of one of the second grade twice that of the third. 
Now there are 6 to receive premiums of the first grade, 12 
of the second, and 6 of the third : what will be the value of 
a single premium of each grade ? 
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6. Four traders form a company : A pots in 8300 fix 5 
months, 6 $600 for 7 months, C $960 for 8 months, D $1200 
for 9 months. In the course of trade they lost $750 : bow 
much falls to the share of each ? 

7. A and B lay out certain sums in merchandise amount- 
ing to $320, of which A pays $180 and B $140 ; they gain 
by the purchase $64 : what is each one's share ? 



ALUGATION MEDIAL. 

250. A MERCHANT mixcs sib, of tea, worth 75ets. per 
pound, with 16/5. worth $1,02 per pound : what is the value 
of the mixture per pound ? 

The manner of finding the price, of this mixture is called 
AUigtttian Medial, Hence, 

Alligation Medial teaches the method of finding the price 
of a mixture when the simples of which it is composed, and theif 
prices, are known, ^ 

In the example above, the simples Slh, and I6lb,, and also 
their prices per pound, Ibcts, and $1,02, are known. 

Sib, of tea at 75cts, per lb, 6,00 

leib, ** " $1,02 per Z6. 16,32 

24 sum of simples. Total cost $22,32 



Now, if the entire cost of the mix- 
ture, which is $22,32, be divided by 
24, the number of pounds or sum of 
the simples, the quotient 93c^^. will be 
the price per pound. Hence, to find 
the price of the mixture. 

Divide the entire cost of the whole mixture by the sum of the 
simples, and the quotient will be the price of the mixture. 



OPERATION. 

24)22, 32(93cto. 
216 

""72* 
72 



Quest. — 250. What is Alligation Medial? How do you find the price 
of the mixture 7 
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EXAMPLES. 

1. A farmer mixes 30 bushels of wheat worth 5^. per 
bushel, with 72 bushels of rye at 3^ . per bushel, and with 
60 bushels of barley worth 2^ . per bushel : what is the value 
of a bushel of the mixture-? 



30 b 


lushel 


is of wheat at 5s, 


- - IbOs. 


72 


« 


" rye at 3^. 


- - 216^. 


60 


11 


" barley at 2s. 


• - 120^. 


162 


- 




162)486(3 J. 
486 

Ans, 3s. 

* 



2. A wine merchant mixes 15 gallons of wine at $1 per 
gallon with 25 gallons of brandy worth 75 cents per gallon • 
what is the v^lue of a gallon of the compound ? 

3. A grocer mixes 80 gallons of whiskey worth 3lcts, per 
gallon with 6 gallons of water, which costs nothing: what 
is the value of a gallon of the mixture ? 

4. A goldsmith melts together 2lb. of gold of 22 .carats 
fine, 6oz, of 20 carats fine, and 6oz, of 16 carats fine : what 
is the fineness of the mixture ? 

5. On a certain day the mercury in the thermometer was 
observed to average the following heights : from 6 in the 
morning to 9, 64^ ; from 9 to 12, 74° ; from 12 to 3, 84° ; 
and from 3 to 6, 70^ : what was the mean temperature of 
the day ? 



ALLIGATION ALTERNATE. 

251* A FARMER would mix oats worth 3.9. per bushel with 
wheat worth 9^. per bushel, so that the mixture shall be 
worth 5^. per bushel : what proportion must be taken of each 
sort? 

The method of finding how much of each sort must be 
taken is called Alligation Alternate. Hence, 



( 



4 Oats. 
2 Wheat 
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Alligation Alternate teaches the method of finding what 
proportion must be taken of several simples, whose prices are 
known f to form a compound of a given price. 

Alligation Alternate is the reverse of Alligation Medial, 
and may be proved by it. 

For a first example, let us take the one above stated. If 
oats worth 3^. per bushel be mixed with wheat worth 9^-t 
how much must be taken of each sort that the compound 
may be worth 5s, per bushel ? 

If the price of the mixture were 
6s., half the sum of the prices of the 
simples, it is plain that it would be 
necessary to take just as much oats as ^wheat. 

But since the price of the mixture is nearer to the price 
of the oats than to that of the wheat, less wheat will be re- 
quired in the mixture than oats. 

Having set down the prices of the simples under each 
other, and linked them together, we next set 5^., the price 
of the mixture, on the left. We then take the difierence be- 
tween 9 and 5 and place it opposite 3, the price of the oats, 
and also the difference between 5 and 3, and place it oppo- 
site 9, the price of the wheat. The difference standing op- 
posite each kind shows how much of that kind is to be taken. 
In the present example, the mixture will consist of 4 bushels 
of oats and 2 of wheat; and any other quantities, bearing 
the same proportion to each other, such as 8 and 4, 20 and 
10, &c., will give a mixture of the same value? 

PROOF BY alligation MEDLAL. 



4 bushels of oats at 3^. 
2 bushels of wheat at 9^. 


- ^ - 12*. 

- - 18*. 


6 


6)30 
Ans, 5s. 

1 



QcTEST. — ^251. What is Alligation Alternate? How do yoa prove AUi- 
gathn Alternate ? 
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CASE I. 



252. To find the proportion in which several simples of 
given prices must be mixed together, that the compound may 
be worth a given price. 

L Set down the prices of the simples one under the other, 
in the order of their values^ beginning with the lowest, 

n. Link the least price with the greatest, and the one next 
to the least with the one next to the greatest, and so on, until 
ike price of each simple which is less than tlie price of the 
mixture is linked with one or more that is greater; and every 
me that is greater with one or more that is less, 

III. Write the difference between the price of the mixture and 
that of each of the ,nrnples opposite that price with which the 
particular simple is linked ; then the. difference standing opposite 
any one price, or the sum of the differences when there is more 
than one, will express the quantity to be taken of tlutt price, 

EXAMPLES. 

1. A merchant would mix wines worth 16^., 18s., and 22^. 
per gallon in such a way, that the mixture may be worth 20* 
per gallon : how much must be taken of each sort ? 

C 16 2 at 16*. 

20 < 18-1 2 at 18*. 

( 22^ 4-1-2=6 at 22*. 

, ( 2gal, at 16*., 2 at 18*., and 6 at 22*. : or any other 
( quantities bearing the proportion of 2, 2, and 6. 

2. What proportions of coffee at 8cts., lOcts,, and I4cts, 
per lb. must be mixed together so that the compound shall be 
worth 12c^*. per lb. ? 

3. A goldsmith has gold of 16, of 18, of 23, and of 24 
carats fine : what part must be taken of each so that the 
mixture shall be 21 carats fine ? 

QuEflT. — ^25^. How do you find the proportions so that the compound may 
be of a given price? 
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4. What portion of brandy at 14^. per gallon, of old Ma- 
deira at 24s, per gallon, of new Madeira at 21^. per gailoa, 
and of brandy at 10^. per gallon, must be mixed together so 
that the mixture shall be worth 1 8^. per gallon ? 

CASE II. 

253. When a given quantity of one of the simples is to be 
taken. 

I. Find the proportional quantities of the simples as tii 
Case /. 

n. TTien say, as the number opposite the simple whose quaH' 
tity is given, is to either proportional quantity, so is the givei^ 
quantity, to the proportional part of the corresponding simple, 

EXAMPLES. 

1. How much wine at 5^., at 5^. 6d., and 6^. per gallon 
must be mixed with 4 gallons at 4^. per gallon, so that the 
mixture shall be worth 5s, 4d, per gallon ? 

48 8 - - simple whose quantity is known. 

2 

4 y proportional quantities. 
16 




Then 8 : 2 
8 : 4 
8 : 16 



4 : 1 
4 : 2 
4 : 8 



Ans, I gal, at 5s,, 2 at 5s, 6., and 8 at 6j 



PROOF BY ALLIGATION MEDIAL. 

4gal, at 4s, per gallon - - I92d, 

1 " 5^. « - - - 60 

2 « 5;?. 6d. " - - - 132 
8 " 6s, « - - - 576 

15 15)960(64 J. price of mixture. 



QuESTd — 253. How do you find the proportion when the quantity of on 
of the simplee is ^yen ' 



It 
I 
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2. A fanner would mix L4 bushels of wheat at $1,20 per 
bushel, with rye at 72cts., barley at 4Scts., and oats at 36cts, : 
how much must be taken of each sort to make the mixture 
'worth 64 cents per bushel ? 

3. There is a mixture made of wheat at 4^. per bushel, 
rye at 3^., barley at 2^., with 12 bushels of oats at ISd. per 
bushel : how much has been taken of each sort when the 
mixture is worth 3^. 6d. ? 

4. A distiller would mix 40gaL of French brandy at I2s. 
per gallon, with English at 7;^ . and spirits at 4^ . per gallon : 
what quantity must be taken of each sort, that the mixture 
may be afforded at 8^ . per gallon ? 

CASE III. 

254. When the quantity of the compound is given as weh 
as the price. 

1. Find the proportional quantities as in Case I, 

TL Then say, 'as the sum of the proportional quantities^ is 

to each proportional quantity, so is the given quantity, to the 

corresponding part of each, 

EXAMPLES. 

1. A grocer has four sorts of sugar worth 12J., lOd,, 6/i., 
and 4d. per pound ; he would make -a mixture of I44lb, worth 
Sd, per pound : what (quantity must be taken of each sort ? 



8-^ 



r 4 
6 

10 
12 



] 



4 
2 
2 
4 



12 
12 
12 
12 



4 
2 
2 

4 



144 
144 
144 
144 



48 
24 
24 
48 



Sum of the proportional parts 1 2 

k 48lb. 



Ans. 



at 4d, ; 24Zi^. at 6d. ; 



( 24lb. at 10 J. ; and 4Slb. at I2d. 



QuuTw— S54 How do you determine the proportion wlien the quantity 
cf the copiponnd is given as well as the price ? 



! 
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PROOF BT ALLIGATION MEDIAL. 

4Slb. at 4(1. - - . . 192rf. 

24/5. " 6rf. . - . . 144rf. 

24/6. " lOi. - - - - 240d. 

48/6 . " 12i. ... - 576( f. 

144 144)1 152(8i. 

Hence, the average cost is Sd, 

2. A grocer having four sorts of tea worth 5^., 6;., Ss^ 
and 9^. per lb,, wishes a mixture of 87/6. worth T^.perii.: 
how much must be taken of each sort ? 

3. A vintner has four sorts of wine, viz., white wine at4«. 
per gallon, Flemish at 6^ . per gallon, Malaga at 8^. per gal- 
lon, and Can£iry at 10^. per gallon : he would make a mixture 
of 60 gallons to'be worth 5^. per gallon : what quantity must 
be taken of each ? I 

4. A silversmith has four sorts of gold, viz., of 24 carats 
fine, of 22 carats fine, of 20 carats fine, and of 15 carats fine: 
he would make a mixture of 42o2'. of 17 carats fine : how 
much must be taken of each sort ? 



CUSTOM HOUSE BUSINESS. 

255, Persons who bring goods, or merchandise, into the 
United States, from foreign countries, are reqmred to land 
them at particular places or ports, called Ports of Entry, and 
to pay a certain amount on their value, called a Duty, This 
duty is imposed by the General Government, and must be the 
same on the same articles of merchandise, in every part of 
the United States. • 

Besides the duties on merchandise, vessels employed in 
commerce are required, by law, to pay certain sums for the 
privilege of entering the ports. These sums are large or 

Quest. — ^255. What is a port of entry? What is a duty? By whom ai© 
duties imposed? What charges are vessels required to pay? What are 
the moneys arising ixoin duties ind tonnage called? 
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ftnall, in proportion to the size or tonnage of vessels. The 
moneys arising from duties and tonnage, are called revenues. 

256. The revenues of the country are under the general 
direction of the Secretary of the Treasury, and to secure 
tLeir faithful collection, the government has appointed va- 
rious officers at each port of entry or place where goods may 
be landed. 

257. The office established by the. government at any port 
of entry, is called a Custom House, and the officers attached 
to it are called Custom House Officers. 

258. All duties levied by law on goods imported into the 
United States., are collected at the various custom houses, 
and are of two kinds. Specific and Ad valorem, 

A specific duty is a certain sum on a particular kind of 
goods named ; as so much per square yard on cotton or 
woollen cloths, so much per ton weight on iron, or so much 
per gallon on molasses. 

An ad valorem duty is such a per cent on the actual cost 
of the goods in the country from which they are imported. 
Thus, an ad valorem duty of 15 per cent on English cloths, 
is a duty of 15 per cent on the cost of cloths imported from 
England. 

259. The laws of Congress provide, that the cargoes of 
all vessels freighted with foreign goods or merchandise, shall 
be weighed or gauged by the custom house officers at the 
port to which they are consigned. As duties are only to be 
paid on the articles, and not on the boxes, casks, and bags 
which contain them, certain deductions are made from the 
weights and measures, called Allowances, 

Gross Weight is the whole weight of the goods, together 

Quest. — ^256. Under whose direction are the revenues of the country? 

257. What is a custom house? What are the officers attached to it called? 

258. Where are the duties collected ? How many kinds are there, and 
what are they dolled? What is a specific duty? An ad valorem duty? 

259. What do the laws of Congress direct in relation to foreign goods ? Why 
are deductions' made from their weight? What are -these deductionfl 
called? What is gross weight? 
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with that of the hogshead, barrel, box, bag, Sic.j which coit- 
tains them. 

Draft is an allowance from the gross weight on account 
of waste, where there is not actual tare. 

lb. lb. 

On 112 it is 1, 

From 112 to 224 " 2, 

• " 224 to 336 " 3, 

" 336 to 1120 " 4, 

" 1120 to 2016 " 7, 

Above 2016 any weight" 9; 

consequently, 9lb, is the greatest draft allowed. 

Tare is an allowance made for the weight of the boxes, ba^ 
rels, or bags containing the commodity, and is of three kinds, 
let. Legal tare, or such as is established by law; 2d. Cus- 
tomary tare, or such as is established by the custom among 
merchants ; and 3d. Actual tare, or such as is found by re- 
moving the goods and actually weighing the boxes or casks 
m which they are contained. 

On liquors in casks, customary tare is sometimes allowed 
on the supposition that the cask is not full, or what is called 
its actual wants ; and then an allowance of 5 per cent for 
leakage. 

A tare of 10 per cent is allowed on porter, ale, and beer, 
in bottles, on account of breakage, and 5 per cent on all 
other liquors in bottles. At the custom house, bottles of the 
common size are estimated to contain 2^ gallons the dozen. 
For tables of Tare and Duty, see Ogden on theTariflf of 1842. 

EXAMPLES. 

1. What will be the duty on 125 cartons of ribbons, each 
containing 48 pieces, and each piece weighing Zoz, net, and 
paying a duty of $2,50 per lb, ? 

Quest.— \Vhat is draft ? WMat is the greatest draft allowed ? What ii 
tare? What are the different kinds of tare? What allowances are madi 
oo Uquoza 1 
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S. What will be the duty on 225 bags of coffee, each 
^ijhing gross 160/6., invoiced at 6 cents per lb, ; 2 per 
^iDt being the legal rate of tare, and 20, per cent the duty ? 

3. What duty must be paid on 275 dozen bottles of claret, 
Estimated to contain 2| gallons per dozen, 5 per CQnt being 
^iJowred for breakage, and the duty being 35 cents per gallon ? 

4. A merchant imports 175 cases of indigo, each case 
Weighing I96lb» gross : 15 per cent is the customary rate of 
tare, and the duty 5 cents per lb. What duty must he pay on 
the whole ? 

5. What is the tare and duty on 75 casks of Epsom salts, 
«ach weighing gross 2cwt, 2qr, 27lb.y and invoiced at 1|> 
cents per lb., the customary tare being 11 per cent, and the 
rate of duty 20 per cent ? 



FORMS RELAXING TO BUSINESS IN GENERAL. 



FORMS OF ORDERS 

IfissRS. M. James & Co. 

Please pay John Thompson, or order, five hundred 

lollars, and place the same to my account, for value received. 

Peter Worthy. 
Wilmington, N, C, June 1, 1846. 



Ifa. Joseph Rich, 

Please pay, for value received, the bearer, sixty-one 

lollars and twenty cents, in goods from your store, and charge the 

same to the account of your Obedient Servant, 

John Parsons. 
Savannah, Ga,, July 1, 1846. 



FORMS OF RECEIPTS. 

Receipt for Money on Account, 

Received, Natchez, June 2d, 1845, of John Ward, sixty dollars 
m account. 



$60,00 John P. Fat.^ 
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Receipt for Money on a Note, 

Retseived, Nashville, June 5, 1846, of .Leonard Walsh, six kuh 
dred and forty dollars, on his note fur one thousand dollars, diiti 
New York, January 1, 1845. 

$040,00 . J. N. Weeks. 



A BOND FOR ONE PERSON, WITH A CONDITION. 

KNOW ALL MEN BY THESE PRESENTS, That, J 
James Wilson of the City of Hartford and State of Connectieiii 
am held and Jirmly bound unto John Pickens of the Town of Watet^ -^ 
hury^ County of New Haven and State of Connecticut, in the asm 
of Eighty dollars lawful money of the United States of America, to 
be paid to the said John Pickens, his executors, administrators, or 
assigns : for which payment well and truly to be made / bind my- 
self my heirs, executors, and administrators, firmly by these pres- 
ents. Sealed with my Seal. Dated the Ninth day of March one 
thousand eight hundred and thirty-eight, 

THE CONDITION of the above obligatfon is such, that if the 
above bounden James Wilson, his heirs, executors, or admiaistra- 
tors, shall well and truly pay or cause to be paid, unto the above 
named John Pickens, his executors, administiators, or assigns, the 
just and full sum of 

Here insert the condition. 



then the above obligation to be Toid, otherwise to remain in fiill 
force and virtue. 

Sealed and delivered in 
the presence of 

John Frost, \ ,. ,«.., 

y I Txr- . ( James Wilson, 

Joseph Wiggins, ) 

Note. — The part in Italic to be filled up according to circum- 
stance. 

If there is no condition to the bond, then all to be omitted after 
and including the words " THE CONDITION, &c." 
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A BOND FOB TWO PERSONS, WITH A CONDITION. 

KNOW ALL MEN BY THESE PRESENTS, That, W« 
Tames Wilson and Thomas Ash of the City of Hartford and State 
9f Connecticut^ are held and firmly bound unto John Pickens of the 
Tovm of Waterbury County of New Haven and State of Connecti- 
€ut, in the sum of Eighty dollars lawful money of the United States 
of America, to be paid to the said John Pickens, his executors or 
assigns : for which payment well and truly to be made We bind 
(furselveSf our heirs, executors, and administrators, firmly by these 
presents. Sealed with our Seal. Dated the Ninth day of March 
one thousand eight hundred and thirty-eight, 

THE CONDITION of the above obligation is such, that if the 
above bounden James Wilson and Thomas Ash^ their heirs, execu- 
tors, or administrators, shall well and truly pay or cause to be paid, 
unto the above named John Pickens^ his executors, administratorsy 
Qv assigns, the just and full sum of 



Here insert the condition. 



then the above obligation to be Yoid, otherwise to remain in fnll 
force and virtue. 

Sealed and delivered In 
the presence of 

John Frostf > James Wilson^ 

Joseph Wiggins, ) Thomas Ash. 



JL..SJ 



L. 8: 



Note. — ^The part in Italic to be filled up according to circum- 
stance. 

If there is no condition to the bond, then all to be omitted alter 
and including the words <* THE CONDITION, &c." 
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GENERAL AVERAGE. 



260. Average is a tenn of commerce and navigation, to 
signify a contribution by individuals, where the goods of t . 
particular merchant are thrown overboard in a storm, to savft 
the ship from sinking, or where the masts, cables, anchon^ 
or other furniture of the ship are cut away or destroyed for 
the preservation of the whole. In these and like cases, 
where any sacrifices are deliberately made,- or any expenses 
voluntarily incurred, to prevent a total loss, such sacrifice or 
expense is the proper subject of a general contribution, and 
ought to be rateably borne by the owners of the ship, the 
freight, and the cargo, so that the loss may fall proportion- 
ably on all. The amount sacrificed is called the jettison, 

261. Average is either general or particular ; that is, it is 
either chargeable to all the interests, viz., the ship, the 
freight, and the cargo, or only to some of them. As when 
losses occur from ordinary wear and tear, or from the perils 
incident to the voyage, without being voluntarily incurred; 
or when any particular sacrifice is made for the sake of the 
ship only or the cargo only, these losses must be borne by the 
parties immediately interested, and are consequently defrayed 
by a particular average. There are also some small charges 
called petty or accustomed averages, one-third of which is 
usually charged tq the ship and two-thirds to the cargo. 

No general average ever takes place, except it can be 
shown that the danger was imminent^ and that the sacrifice was 
made indispensable ^ or supposed to be so by the captain and ojffi' 
eerSf for the safety of the ship. 

262. In different countries different modes are adopted of 
valuing the articles which are to constitute a general aver- 
age. In general, however, the value of the freight is held to 
be the clear sum which the ship has earned af\er seamen^s 

Quest. — 260. What does the terra average signify ? 261. How many 
kinds of average are there ? What are the small charges called ? Under 
what circumstances will a general average take place? 262. How is the 
freight valued ? How much is charged oa account of the seamen's wages! 
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▼ages, pilotage, and all such other charges as came under 
lie name of petty changes, are deducted ; one-third, snu\ in 
M>me cases one-half, being deducted for the wages of the crew. 
The goods lost, as well as those saved; are valued at the 
price they would have brought in ready nione^ at the place 
2^ delivery, on the ship's arriving there, freight, duties, and 
Bill other charges being deducted : indeed, they bear their 
propo^ions, the same as the goods saved. The ship is 
ralued at the price she would bring on her arrival at the port 
of delivery. But when the loss of masts, cables, and other 
furniture of the ship is compensated by general average, it 
is usual, as the new articles will be of greater value than the 
old, to deduct one-third, leaving two thirds only to be charged 
to the amount to be contributed. 

EXAMPLES. 

1. The vessel Good Intent, bound from New York to New 
Orleans, was lost on the Jersey beach the day after sailing. 
She cut away her cables and masts, and cast overboard a 
part of her cargo, by which another part was injured. The 
ship was finally got off, and brought back to New York. 

AMOUNT OF LOSS. 

Goods of A cast overboard - - - ~ $500 

Damage of the goods of B by the jettison - 200 

Freight of the goods cast overboard - - 1 00 

Cable, anchors, mast, &;c., worth $300 ) oqo 
Deduct one-third - - - - 100 ) 

Expenses of getting the ship off the sands 56 

Pilotage and port duties going in and out > - -.^ 

of the harbor, commissions, &c. - ) 

Expenses in port ------ 25 

Adjusting the average - - - - - .4 

Postage -------- 1 

Total loss $1186 

Quest. — How is the cargo valued ? Does the part lost bear its part of 
be loss 7 How is the ship valued ? When parts of the ship are lost, how 
re they compensated for? How do you explain the example? 

13 
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ARTICLES TO CONTRIBUTE. 

Groods of A cast overboard ------ 

Value of B's goods at N. O., deducting freight, &c. 1000 

«* ofC's " " " " 500 

" ofD's " " " " 2000 

" ofE's " " " " 5000 

Value of the ship - - - 2000 

Freight alter deducting one-third - - - - 800 

$11,800 

Then, total val^e : total loss : : 100 : per cent of loss. 
$11800 : 1180 : : 100 : 10; 
hence, each loses 10 per cent on the value of his interest in 
the cargo, ship, or freight. Therefore, A loses $50, B $100, 
C $50, D $200, E $500, the owners of the ship $28a-in 
all $1180. Upon this calculation the owners are to lose 
$280 ; but they are to receive their disbursements from the 
contribution, viz., freight on goods thrown overboard $100, 
damages to ship $200, various disbursements in expenses 
$180, total $480 ; and deducting the amount of contribution, 
they will actually receive $200. Hence, the account will 
stand : 
The owners are to receive ------ $200 

A loses $500, and is to contribute $50 ; hence, > . .a 

he receives --------J 

B loses $200, and is to contribute $100 ; hence, > .qq 

he receives - -- S 

Total to be received - - ■ $750 

r C $ 50 
C, D, and E have lost nothing, and are to pay < D 200 

( E 500 

Total actually paid - - - $750 ; 

so that the total to be paid is just equal to the total loss, as it 
should be, and A and B get their remaining and injured goods, 
and the three others get theirs in a perfect state, after paying 
their rateable proportion of the loss. # 
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TOr^AGE OF VESSELS. 

263. There are certain custom house charges on vessels, 
which are made according to their tonnage. The tonnage 
of a vessel is the number of tons weight she will carry, and 
this is determined by measurement. 

[From the " Digest,*' by Andrew A. Jones, Esq., of the N. Y. Custom House. J 

Custom house charges on all ships or vessels entering from any 

foreign port or place. 

Sliips or vessels of the United States, having three-fourths 

of the crew and all the officers American citizens, per ton $0,06 
Ships or vessels of nations entitled by treaty to enter at the 

same rate as American vessels ..... ,06 
Ships or vessels of the United States not having three- 
fourths the crew as above .----- ,50 
On foreign ships or vessels other than those entitled by 

treaty -.---.-.-- ,50 
Additional tonnage on foreign vessels^ denominated light 
money ---.----. ,50 

Licensed coasters are also liable once in each year to a duty of 
50 cents per ton, being engaged in a trade from a port in one state 
to a port in another state, other than an adjoining state, unless the 
>fficers and three- fourths of the crew are American citizens ; to 
iscertain which, the creWs are always liable to an examination by 
in officer. 

A foreign vessel is not permitted to carry on the coasting trade ; 
rat having arrived from a foreign port with a cargo consigned to 
more than one port of the United States, she may proceed coast- 
w'lae with a certified manifest until her voyage is completed. 

264. The government estimate the tonnage according to 
ono. rule, while the ship carpenter who builds the vessel 
uses another. 

QuESTd — ^263. What is the tonnage of a vessel ? What are the custom 
house charges on the different classes of vessels trading with foreign coon 
tries? To what charges aro coasters subject? 



29S TONNAOB OF VESSELS. 

Government Rule. I. Measure, in feet, above the upper 
deck the length of the vessel, from the fore part of the main stem 
to the after part of the stern post. Then measure the breadth 
taken at the widest part above the main wale on the outside, and 
the depth from the under side of the deck plank to the ceiling in 
the hold, 

II. From the length take three-fifths of the breadth and md' 
tiply the remainder by the breadth and depth, and the prodttet 
divided by 95 will give the tonnage of a single decker ; and the 
same for a double decker, by merely making the depth equal to 
half the breadth. 

Carpenters' Rule. Multiply together the length of tin 
keel, the breadth of the main beam, and the depth of the hoUj 
and the product divided by 95 will be the carpenters^ tonnage jot 
a single decker ; and for a double decker, deduct from the depth 
of the hold half the distance between decks. 

. ^ EXAMPLES. 

1. What is the goveviment tonnage of a single deckel) 
whose length is 75 feet, breadth 20 feet, and depth 17 feet! ' 

2. What is the carpenters' tonnage of a single decker, the 
length of whose keel is 90 feet, breadth 22 feet 7 inches, and 
depth 20 feet 6 inches ? 

3. What is the carpenters' tonnage of a steamship, double 
decker, length 154 feet, breadth 30 feet 8 inches, and depth 
after deducting half between decks, 14 feet 8 inches? 

4. What is the government tonnage of a double decker, 
the length being 103 feet, breadth 25 feet 6 inches ? 

5. What is the carpenters' tonnage of a double dicker, its 
length 125 feet, breadth 25 feet 6 inches, entire depth 34 
feet, and distance between decks 8 feet ? 



Quest. — ^264. What is the government rulo for finding the tonnage? 
What the ship-builders' rule. 
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GAUGING. 

265. Cask-gauging is the method of finding the number 
of gallons which a cask contains, by measuring the external 

dimensions of the cask. 

■ 

266. Casks are divided into four varieties, according to the 
■ curvature of their sides. To which of the varieties any cask 

belongs, must be judged of by inspection. ^ 



1. Of the least curvature. 



2d Variety. 



3d Variety. 



4th Variety. 




267. The first thing to be done is to find the mean diame- 
ter. To do this, 

Divide the head diameter by the bung diameter, and find the 
quotient in the first column of the following table, marked Qu. 
TJien if the bung diameter be multiplied by the number on the 
same line toith it, and in the column answering to the proper 

' 9 

QoEST. — ^265. What is cask-gauging ? 266. Into how many vaiietiet 

are casks divided? 267 How do you fiiid the mean diameter 7 



i 



wxritly, tht product mil he the true mean diameter, or the iioM- 
tier of a cylinder of the same content leith the eatk propoiii, 
catling off four figures for decimals. 



Uu, 


1.1 V« 


ii v„. 


3dVnr. 


<lhV-T. 


Qn 


I..V«r. 


MV«. 


3dY«. 


MVu 


50 


8660 


8465 


7905 


7037 


70 


9270 


9227 


8881 


"8837 


SI 


8680 


8-193 


7937 


7081 


77 


9200 


9258 


8944 


8871 


62 


8700 


8sao 


7970 


7725 


78 


9331 


9290 


8967 


8BiS 


63 


8730 


8518 


8003 


7769 


79 


9353 




9011 


89TD 


64 


8740 


8570 


8036 


7813 


80 


0380 


9332 


9055 


9018 


55 


8700 


8605 


6070 


7858 


81 


9409 


9383 


9100 


am 


50 


8781 


6633 


8104 


790i 


83 


9438 


9415 


9144 


MU 


67 


P802 


8603 


8140 


7947 


63 


9407 


9446 


9189 


91 e3 


58 


8834 


8600 


8174 


7993 


84 


9496 


9478 


9334 


9311 


59 


8840 


8730 


8210 


8037 


85 


9530 


0510 


9380 


flaw 




6869 


6748 


9240 


8083 


66 


9550 


0543 


9336 


9308 


61 


889^ 


8777 


8383 


6128 


87 


0580 


Q574 


9373 




6-i 


8015 


8800 


8330 


8173 


88 


9016 


9006 


9419 


9406 


63 


8039 


8835 


6357 


8330 


89 


9047 


9638 


9466 


946S 


64 


8002 


6805 


8395 




90 


0078 


9671 


8513 


9501 


65 


8986 


8804 


8433 


83U 


91 


9710 


9703 


9560 


SMS 


60 


9010 


8034 


8473 


8357 


92 


9740 


9736 


9608 


9603 


67 


0034 


8954 


8511 


8104 


93 


9772 


0708 


9656 


9658 


68 


9000 


8983 


8551 


8460 


94 


9804 


9801 


9704 


9701 


69 


9084 


9013 


8590 


8497 


95 


y83C 


S834 


9753 


97S1 


70 


9110 


9044 


9631 


8544 


90 


9868 


9867 


9802 


9800 


71 


9130 


9074 


8673 


8590 


97 


9901 


9900 


9851 


9860 


72 


0163 


310i 


B713 


8037 




9933 


0033 


9900 


99,00 


73 


9188 


9135 


8754 


8085 


99 


9906 


0966 


9950 


9990 


74 


H215 


9106 


8796 


8732 


100 


10000 


10000 


10000 


10000 


75 


021S 


9196 


8638 


8780 













1. Supposing the diameters to be 32 and 24, it is required 
o find the mean diameter for each variety. 

Dividing 24 by 32, we obtain .75 ; which being found in 
he column of quotients, opposite thereto stand the numbers, 

for the corrfiaponiJ- 
>ng mean d>aiu»- 
ten reqiuied. 



i-^'-i'i^l ..... . , r 29,57441 

.8838 >''P^"^^^y 32, produce^ ^ 

J r»pect,r.ly, [ 38.0960 J 
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2. The liead diameter of a cask is 26 inches, and the 
bung diameter 3 feet 2 inches : what is the mean diameter, 
the cask being of the third yariety ? 

3. The head diameter is 22 inches, the bung diameter 34 
inches : what is the mean diameter of a cask of the fourth 
▼ariety ? 

268. Having found the mean diameter, we multiply the 
square of the mean diameter by the decimal .7854, and the 
product by the length ; this will give the solid cohtent in cu- 
bic inches. Then if we divide by 231, we have the content 
in wine gallons (see Art. 31), or if we divide by 282, we have 
the content in beer gallons. 

For wine measure we multiply 
the length by the square of the 
l&ean diameter, then by the deci- 
mal .7854, and divide by 231. 

If, then, we divide the decimal .7854 by 231, the quotient 
Carried to four places of decimals is .0034, and this decimal 
Uraltiplted by the square of the mean diameter and by the 
length of the cask, will give the content in wine gallons. 

For similar reasons, the con- 
tent is found in beer gallons by 
niultipl3^ng together the length, 
the square of the mean diameter, 
and the decimal .0028. 

Hence, for gauging or measuring casks. 

Multiply the length by the square of the mean diameter ; then 
multiply by 34 for wine, afid by 28 for beer measure^ and point 
off in the product four decimal places. The product will then 
express gallons and the decimals of a gallon, 

.. How many wine gallons in a cask, whose bung diame- 
ter is 36 inches, head diameter 30 inches, and length 50 
inches ; the cask being of the first variety ? 

QuEn^— 268. How do you find the solidity 7 How do you find the con* 
tent in wine gallons? In beer gallons ? 
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2. What is the number of beer gallons in the last example ? 

3. How many wine, and how many beer gallons in a cask 
whose length is 36 inches, bung diameter 35 inches, and head 
diameter 30 inches, it being of the first variety? 

4. How many wine gallons in a cask of which the head 
diameter is 24 inches, bung diameter 36 inches, and length 
3 feet 6 inches, the cask being of the second variety ? 



LIFE INSURANCE. 

269. Insurance for a term of years, or for the entire con- 
tinuance of life, is a contract on the part of an authorized 
association to pay a certain sum, specified in the policy of 
insurance, on the happening of an event named therein, and 
for Ivhich the association receives a certain premium, gen- 
erally in the form of an annual payment. 

£70. To enable the company to fix their premiums at such 
rates as shall be both fair to the insured and safe to the asso- 
ciation, they must know the average duration of life from its 
commencement to its extreme limit. This average is called 
the ^^Expectation of Life,^^ and this is determined by col- 
lecting from many sources the most authentic information in 
regard to births and deaths. The " Carlisle Table," which.is 
subjoinedj and which shows the expectation of life from birth 
to 103 years, is considered the most accurate. It is much 
used in England, and is in general use in this country. 

By the " Expectation of Life," must be understood the 
average age of any number of individuals. Thus, if 100 in- 
fants be taken, some dyitig in infancy, some in childhood, 
some in youth, some in middle life, and some in old age, the 
average ages of all will be 38.73 years. So from 10 years 
old, the average age is 48.82 years. 

Quest. — ^269. What is an insurance ? 270. What is necessary to ena- 
ble a company to fix their premiums ? How is the expectation determined 1 
What Table is generally used in this country? What do you under* 
0tand by the expectation of life ? 
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TABLE SHOWING THE EXPECTATION OF LIFE. 



Age. 



ExpectaUon. 


Age. 


Expectation. 


Age. 


Expectation. 


Age. 
78 


Expectation. 


38.72 


26 


37.14 


62 


19.68 


6.12 


1 


44.68 


27 


36.41 


63 


18.97 


79 


5.80 ' 


2 


47.65 


28 


36.69 


54 


18.28 


80 


5.51 


3 


49.82 


29 


35.00 


55 


17.68 


81 


5.21 


4 


50.76 


30 


34.34 


66 


16.89 


82 


4.93 


5 


51.25 


31 


33.68 


67 


16.21 


83 


4.65 


6 


51.17 


32 


33.03 


68 


15.65 


84 


4.39 


7 


50.80 


33 


32.36 


59 


14.92 


85 


4.12 


8 


50.24 


34 


31.68 


60 


14.34 


86 


3.90 


9 


45.57 


35 


31.00 


61 


13.82 


87 


3.71 


10 


48.82 


36 


30.32 


62 


13.31 


88 


. 3.59 


11 


48.04 


37 


29.64 


63 


12.81 


89 


3.47 


12 


47.27 


38 


28.96 


64 


12.30 


90 


3.28 


13 


46.51 


39 


28.28 


65 


11.79 


91 


3.26 


U 


46.75 


40 


27.61 


66 


11.27 


92 


3.37 


15 


45.00 


41 


26.97 


67 


10.75 


93 


3.48 


16 


44.27 


42 


26.34 


68 


10.23 


94 


3.63 


17 


43.67 


43 


25.71 


69 


9.70 


95 


3.53 


18 


42.87 


44 


26.09 


! 70 


9.19 


96 


3.46 


19 


42.17 


45 


24.46 


71 


8.65 


97 


3.28 


20 


41.46 


46 


23. 82 


72 


8.16 


98 


3.07 


21 


40.75 


47 


23.17 


73 


7.72 


99 


2.77 


23 


40.04 


48 


22.60 


74 


7.33 


100 


2.28 


23 


39.31 


49 


21.81 


75 


7.01 


101 


1.79 


24 


38.59 


50 


21.11 


76 


6.69 


102 


1.30 


25 


37.86 


61 


20.39 


77 


6.40 


103 


0.83 



271. From the above table, and the value of money, which 
is shown by the rate of interest, a company can calculate with 
great exactness the amount which they should receive an- 
nually, for an insurance on a life for any number of years, or 
during its entire continuance. 

Among the principal life insurance companies in the United 
States, are the New York Life Insurance and Trust Com- 
pany, the Girard Life Insurance, Annuity, and Trust Com- 
pany of Philadelphia, and the Massachusetts Hospital Life 
Insurance and Trust Company of Boston. 

Quest. — Explain tko table showing the expectation of life. 271. What 
must l^ known besides the expectation of life in order to find the premium? 
What are the principal life insurance companies in the United States? How 
do yoa find the amount which must be paid for the insurance of 

13* 
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«^.ct,.«6«. 1 


Ae.. 1 


et(. lytavi. 


Forllf.. 1 ly 


^iir 


7y™«. 


Pi»il/<. 




72 


B6 


1.53 


89 


1.08 


1.8S 




77 


B8 


1. 56 


90 


1.15 


1.93 




84 


90 




96 


1.23 


1.09 




86 


91 


1.65 1 


06 


1.30 


2.04 






92 


1.69 1 


16 


1.38 


S.09 


J9 


90 


94 


1.73 1 


25 


1.43 


a.u 


20 


91 


95 


1.77 1 


36 


1.48 


3.18 


21 


92 


97 


1-82 1 


44 


1.50 


3.23 


23 


94 


99 


1. 88 1 


46 


1.S3 


2.21) 


23 


97 1 


03 


1.93 1 


49 


1.55 


2.31 


24 


99 1 


07 


1.98 1 


51 


1.58 


2.35 \ 


25 1 


00 1 


12 


2.04 1 


S3 




2.40 1 


26 1 


07 1 


17 


3. II 1 


55 




a. 45 \ 


27 1 


12 1 


23 


2.17 1 


58 




a.3o \ 


ae 1 


20 1 


28 


2.24 1 


60 




2.SS I 


29 1 


2S 1 


35 


3.31 I 


64 


1.71 


a.Gi 1 


30 I 


31 1 


36 


3.36 1 


66 


1.75 


2,66 


31 1 


32 1 


42 


2.43 1 


69 


1.78 


2.73 


33 1 


33 1 


46 


2.50 I 


71 


1.81 


3.79 


33 1 


34 1 


48 


2.57 1 


75 


1.84 


3.85 


34 ] 


35 1 


50 


2.64 1 


79 


1.89 


a.S3 


35 1 


36 1 


S3 


2.75 1 


81 


1.94 


3.99 


36 1 




57 


2.81 1 


85 


1.98 


3.06 , 


37 1 


43 1 


63 


a. 90 1 




2.05 


3.14 




4B 1 


70 


3.05 1 


93 


2.09 


3.33 / 


39 1 


57 1 


76 


3.11 1 


96 


2.15 


3.31 


40 1 


GS 1 


83 


3.20 2 


04 


3.20 


3,40 


41 1 


78 1 




3.31 2 


10 


3.36 


3, ■19 


42 1 


85 1 


89 


3,40 2 


IB 


3.33 


3.59 


43 1 




92 


3,51 2 


23 


2.39 


3.69 


44 1 


90 1 


94 


3.G3 2 


28 


2.46 


3.79 


45 1 


91 1 


9G 


3.73 2 


34 


2.54 


3.90 


4C 1 


93 1 


98 


3.87 a 


39 


2.63 


4.01 


47 1 


93 1 


99 


4. 01 a 


45 


2.71 


4.13 


43 1 


34 2 


03 


4.17 2 


51 


3.81 


4,25 


49 1 


95 2 


04 


4.49 2 


61 


3.93 


4,39 


50 1 


96 3 


09 


4.60 2 


75 


3.04 


4,54 


51 1 


97 2 


20 


4.75 2 


86 


3.14 




53 2 


03 2 


37 


4.90 a 


95 


3.34 


4^83 


S3 2 


10 2 


59 


5.24 3 


05 


3.35 


4.98 


54 a 


18 a 


89 


5.49 3 


15 


3.48 


5.14 


55 2 


32 3 


21 


5.73 3 


25 


3.60 


5,31 


5C 2 


47 3 


56 


e.05 3 


36 


3.74 


5,50 


57 2 


70 4 


20 


6.37 3 


49 




5,70 


58 3 


14 4 


31 


6.50 3 


61 


4^03 


5.91 


59 3 


67 4 


63 


6.75 3 


75 


4.19 


6.14 


UO 4 


35 4 


HI 


7.00 -3 


!I0 


4.35 


6.36 
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The above table shows the rates at which they insure 
the amount of 8100 for 1 year, for 7 years, or for life. It 
should be observed, that when a person insures for 7 years 
or for life, he pays annually the premium set opposite the age. 
Having found, the premium for $100, it is easily found for 
any other amount, by simply multiplying by the amount and 
dividing by 100. 

EXAMPLES. 

1. What will be the premium per annum on the insurance 
of a life for 7 years, for $4500, the person being at the age 
of 40 years, in the New York or Philadelphia companies ? 

Premium per annum for 7 years on $100 = 1,83 ; 
then, 1,83 x 4500 -f- 100 = 82,35: 
hence, $82,35 is the premium per annum. 

2. What would be the premium per year if insured for life ? 

3. A person at 21 wishes to insure at his death $8500 to 
^^ friends : how much must he pay per annum to insure that 
Amount at his death, in the Boston Company ? 



ENDOWMENTS AND ANNUITIES. 

272. An Endowment is a certain sum to be paid at the 
expiration of a given time, in case the person on whose life 
it is taken shall live till the expiration of the time named. 

273. Annuities are certain annual or periodical payments 
made to individuals by incorporated companies or associa- 
tions, for a given sum paid in hand. 

274. The following table shows the value of an endow- 
ment purchased for $100, at the several periods mentioned 
on the column of ages, the endowment to be paid if the per- 
son attains the age of 21 years. 



-n- 



Quest.— 272. What is an endowment? 273. What is an ammity? 
874. What does the taUe of endowments show 7 
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ENDOWMENTS AND ANNUITIES. 



TABLE OF ENDOWMENTS. 



Age. 

Birth .... 
3 months. . 
6 " .. 
9 " .. 
1 year. ... 
• . . . 

it « * • . 

A (« 

ik « • • • 



8d in to be paid 
at 91. If alive. 

. . $376,84 

344,28 

331,46 

318,90 

306,58 

271,03 

243,69 

225,42 



Am Bum to 1)6 paid 

^^8«' at 21. if alive, 

5 $210,53 

6, 198,83 

7 188,83 

8 179,97 

9...%... 171,91 

10 164,46 

11 157,43 

|12 150,64 



Age. 

13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 



Sum to be paid 
at 21, if alive. 

.. $144,12 

. . 137,86 

. . 131,83 

. . 125,97 

. . 120,31 

.. 114,89 

. . 109,70 

. . 104,74 



r 
\ 



275. The following table exhibits the sums which must be 
paid, at the several ages named, to purchase an annuity of 
9100 a year in the Massachusetts Life Insurance Co., and 
in the Girard Life Insurance, Annuity, and Trust Company, 
Philadelphia. 



Age. 

20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 
32. 
33. 
34. 
35. 
36. 
37. 
38. 



$1836,30 
1623,30 
1809,50 
1796,10 
1780,10 
1764,50 
1748,60 
1732,00 
1715,40 
1699,70 
1685,20 
1670,50 
1655,20 
1639,00 
1621,90 
1604,10 
1585,60 
1566,60 
1547,10 



Age. 
39.. 



40 '■ • 



41. 

42 

43. 

44 

45 

46. 

47 

48. 

49. 

50 

51. 

52, 

53. 

54. 

55. 

56. 

57. 



$1527,20 
1507,40 
1488,30 
1469,40 
1450,50 
1430,80 
1410,40 
1388,90 
1366,20 
1341,90 
1315,30 
1300,00 
1280,00 
1260,00 
1240,00 
1220,00 
1200,00 
1175,00 
1150,00 



Age. 

58.. 

59.. 

60., 

61.. 

62.. 

63.. 

64.. 

65.. 

66.. 

67.. 

68., 

69.. 

70.. 

71.. 

72., 

73.. 

74.. 

75.. 



$1125,00 

1100,00 

1070,00 

1045,00 

1020,00 

'995,00 

970,00 

940,00 

910,00 

880,00 

850,00 

820,00 

790,00 

780,00 

770,00 

760,00 

750,00 

740,00 



EXAMPLES. 

1. What sum at birth will purchase an endowment at 21 
of $859,61 . 

2. What sum at the age of 30 years will purchase an an 
nuity of$3150? 



. -J ■ .4 rn m 't . 1. 1 



QuE8Td-^275. What do6s the table of ammities ebow? 



COINS AND CURRENCIES. 801 



COINS AND CURRENCIES. 

276. Coins are pieces of metal, of gold, silver, or copper, 
of fixed values, and impressed with a public stamp prescribed 
by the country where they are made. These are called 
specie, and are generally declared to be a legal tender in 
payment of debts. The Constitution of the United States 
provides, that gold and silver only shall be a legal tender. 

The coins of a country and those of foreign countries 
having a fixed value established by law, together witli bank 
jiotes redeemable in specie, make up what is called the 
Currency. 

£77. A foreign coin may be said to have four values : 

1st. The intrinsic value, which is determined by the 
amount of pure metal which it contains. 

2d. The custom house or legal value, which is fixed by 
law. 

3d. The mercantile value, which is the amount it will sell 
for in open market. 

4th. The exchange value, which is the value assigned to 
it in buying and selling bills of exchange between one coun- 
try and another. 

Let us take, as an example, the English pound sterling, 
which is represented by the gold sovereign. Its intrinsic 
value, as determined at the Mint in Philadelphia, compared 
with our gold eagle, is $4,861. Its legal or custom house 
value is $4,84. Its commercial value, that is, what it will- 
bring in Wall street. New York, varies from $4,83 to $4,86, 
seldom •reaching either the lowest or highest limit. The 

Quest.— 276. What are coins ? What are thoy called ? What is de- 
clared in regard to them ? What is provided by the Constitution of the 
United" States? What do you understand by Currency ? 27 7. How many 
values may a coin be said to have ? What is the mtrinsic value 7 What 
k the mercantile value 7 What is the exchange value 7 
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exchange value of the English pound, is 84,44 1^, and was the- 
legal value before the change in our standard. This change 
raised the legal value of the poimd to $4,84, but merchants 
and dealers in exchange preferred to retain the old value, 
which became nonodnal, and to add the difference in the fona ^ 
of a premium on exchange, which is explained in Art. 292. 

TABLE OF FOREIGN COINS WHOSE VALUES ARE FIXED 

BY LAW. 



Franc of France and Belgium 

Florin of the Netherlands 

Guilder of do. 

Livre Tournois of France 

Milrea of Portugal 

Milrea of Madeira 

Milrea of the Azores 

Marc Banco of Hamburg 

Pound Sterling of Great Britain 

Pagoda of India 

Real Vellon of Spain I . . . 

Real Plate of do 

Rupee Company 

Rupee of British India 

Rix Dollar of Denmark » . . . . 

Rix Dollar of Prussia 

Rix Dollar of Bremen 

Rouble, silver, of Russia 

Tale of China 

Dollar of Sweden and Norway 

Specie Dollar of Denmark 

Dollar of Prussia and Northern States of Germany. . . : 

Florin of Southern States of Germany 

Florin of Austria and city of Augsburg 

Lira of the Lombardo Venetian Kingdom 

Lira of Tuscany 

Lira of Sardinia 

Ducat of Naples ^ . . . . 

Ounce of Sicily 

Pound of Nova Scotia, New Brunswick, Newfoundland, 
and Canada 



1 
1 



4 
1 



1 
1 
1 



cts. 

ISA 

40 

40 

18} 

13 • 

00 

83J 

35 

84 

84 

06 

10 

!S 

00 . 

681 

78| 

75 

48 

06 

05 

69 

40 

481 

16 

16 

ISA 
80 

40 



04 



Quest. — Give the difTorent values of the English sovereign. How came 
the value of the sovereign to be altered? How is the difierenoe now 
inadt) up ? 
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TABLE OF FOREIGN COINS WHOSE VALUES ARE FIXED 

BY USAGE, 

When a Consalar's certificate of the real value or rate of ex- 
change is not attached to the invoice. 



Berlin RixDoUar.. 

Current Marc 

Crown of Tuscany 

'Elberfrldt Rix Dollar 

Horin of Saxony 

Bohemia 

Elberfeldt 

Prussia 

Trieste 

Nuremburg 

Frankfort 

Basil 

St. Gaul 

Creveld 

Florence Livre 

(^enoa do 

Genera do 

Jamaica Pound 

leghorn Dollar 

I*^horn Livre (6 J to the dollar) 

lavre of Catalonia 

Jf^eufchatel Livre 

^ezza of Leghorn 

Hbenish Rix Dollar 

Swiss Livre 

^ada of Malta 

Turkish Piastre 



It 

(( 

u 
u 



u 
(( 



cts. 

69J 

28 

05 

69| 

48 

48 

40 

22f 

48 

40 

40 

41 

40-AA. 

40 

15 

IBJ 

21 

00 

90 

15[4 

53 1 

26i 

90 

60j 

27 

40 

05 



[The above Tables are taken from a work on the Tariff, by E. D 
Ogden, Esq., of the New York Custom House.] 



EXCHANGE. 

278. fixcHANG^ is a term which denotes the payment of 
nouey by a person residing in one place to a person residing 
n another. The payment is generally made by means of a 
)ill of exchange. 



Quests 
aade? 



-278 What is exchange? How is the payment generally 
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279. A Bill of Exchange is an open letter of reqneit 
from one person to another, desiring the payment to a tiiiid 
party named therein, of a certain sum of money to be paid at 
a specified time and place. There are always three parties 
to a bill of exchange, and generally four. 

1. He who writes the open letter of request, is called tka 
drawer or maker of the bill. 

2. The person to whom it is directed is called the drawm, 

3. The person to whom the money is ordered to be paid 
is called the payee ; and 

4. Any person who purchases a bill of exchange is called 
the buyer or remitter, 

280. Bills of exchange are the proper money of commerce. 
Suppose Mr. Isaac Wilson of the city of New York, ships 
1000 bags of cotton, Vorth £96000, to Samuel Johns & Co. 
of Liverpool ; and at about the sanve time William James of 
New York orders goods from Liverpool, of Ambrose Spooner, 
to the amount of eighty thousand pounds sterling. Now, Mr. 
Wilson draws a bill of exchange on Messrs. Johns & Co. in 
the following form : viz., 

Exchange for £80000. New York, July 30th, 1846. 

Sixty days after sight of this my first Bill, of Exchange 
(second and third of the same date and tenor unpa\d*) pay 
to David C, Jones or order, eighty thousand pounds sterlingi 
with or without furthei; advice. Isaac Wilson. 

Messrs. Samuel Johns & Co., 
Merchants, Liverpool. 

Let us now suppose that Mr. James purchases this bill of 
David C. Jones for the purpose of sending it to Ambrose 

* Three bills are generally drawn for the same amount, called the first, 
second, and third, and together they form a set One only is paid, and 
then the other two are. of no value. This arrangement avoids the acci- 
dents and delays incident to transmitting the bill& 

Quest. — ^279. What is a bill of exchange ? How many parties ore there 
to a bill of exchange ? Name them. 280. How do bills of exchange aid 
commerce ? Name all the parties of the bill in this example. 
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Spooner of Liverpool, whom he owes. We shall then have 
all the parties to a bill of exchange ; viz., Isaac Wilson, the 
maker or drawer; Messrs. Johns & Co., the drawees ; David 
C. Jones, the payee ; and William James, the buyer or re^ 
mtter. 

281. A hill of exchange is called an inland hill, when tho 
drawer and drawee both reside in the same country ; and 

" when they reside in different countries, it is called a foreign 
hll. Thus, all bills in which the drawer and drawee reside 
bi the United States, are inland bills ; but if one of them re- 
sides in England or France, the bill is a foreign bill. 

282. The time at which a bill is made payable varies, and 
is a matter of agreement between the drawer and buyer. 
They may either be drawn at sight, o\ at a certain number 
of day|M[/^er sight, or at a certain number of days after date, 

283. Days of Grace are a certain number of days grant- 
ed to the person who pays the bill, after the time named in 
the bill has expired. ^In the United States and Great Britain 
three days are allowed. 

284. In ascertaining the time when a bill payable so many 
days after sight, or after date, actually falls due, the day of 
presentment, or the day of the date, is not reckoned. When 
the time is expressed in months, calendar months are always 
Understood. 

If the month in which a bill falls due is shorter than the 
one in which it is dated, it is a rule not to go on into the next 
month. Thus a bill drawn on the 28th, 29th, 30th, or 31st 
of December, payable two months after date, would fall due 

QoEST.— 281. What is an inland bill ? What is a foreign bill? Are bills 
drawn between one state and another inland or foreign ? 282. How is the 
time determined at which a bill is made payable ? How are bills always 
drawn ? 283. What are days of grace ? How many days of grace are 
allowed in this country and in Great Britain? 284. In ascertaining the 
time when a bill is payable, what days are reckoned? When the time ia 
expressed in mouths, what kind of mouths is understood? If the month in 
which the bill falls due is shorter than that in which it is drawn, what rule 
b observed? 
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on the last of February, except for the days of grace, ail-l^ 
would be actually due on the third of March. 

ENDORSING BILLS. 

285. In examining the bill of exchange drawn by Isaac Wil* 
son, it will be seen that Messrs. Johns & Co. are requested 
to pay the amount to David C. Jones or order ; that is, either 
Mr. Jones or to any other person named by him. If Mi. 
Jones simply writes his name on the back of the bill, he ii 
said to endorse it in blank, and the drawees must pay it to 
any rightful owner who presents it. Such rightful owner is 
called the koldery and Mr. Jones is called the endorser. 

If Mr. Jones writes on the back of the bill, over his signa- 
ture, " Pay to the order of William James," this is called a 
special endorsement, and William James is the endorsee, and 
he may either endorse in blank or write over his (i^atuie 
" Pay to the order of Ambrose Spooner," and the drawees, 
Messrs. Johns & Co., will then be bound to pay the amount 
to Mr. Spooner. , 

A bill drawn payable to bearer, may be transferred by mere 
delivery. 

ACCEPTANCE. 

286. When the bill drawn on Messrs. Johns & Co. is 
presented to them, they must inform the holder whether or 
not they will pay it at the expiration of the time named. 
Their agreement to pay it is signified by writing across the 
face of the bill, and over their signature the word " accept- 
ed,'' and they are then called the acceptors, 

LIABILITIES OF THE PARTIES. 

287. The drawee of a bill does not become responsible ifll 

its payment until after he has accepted. On the presents- 
- — lo 

Quest. — 285. What is an endorsement in blank? What is the p«MO 
making it called? What is a special endorsement? What is the efleet 
of an endorsement? How may a bill drawn to bearer be transferredt 
286. What is an acceptance? How is it made? 287. When does the 
d &wee of a bill become responsible for its payment? 
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don of tlie bill, if the drawee dees not accept, the holder 
should immediately take means to have the drawer and all 
the endorsers notified. Such notice is called a protest, and 
is given by a public officer called a notary, or notary public. 
If the parties are not notified in a reasonable time, they are 
not responsible for the payment of tbe bill. 

If the drawer accepts the bill and fails to make the pay- 
ment when it becomes due, the parties must be notified as 
before, and this is called protesting the bill for non-payment. 
If the endorsers are not notified in a reasonable time, thoy 
are not responsible for the amount of the bill. 

PAR &F EXCHANGE COURSE OF EXCHANGE. 

288. The intrinsic par of exchange, is a term used to com- 
pare the coins of different countries with each other, with 
respect to their intrinsic values, that is, with reference to the 
amount of pure metal in each. Thus, the English sovereign, 
Mrhich represents the pound sterling, is intrinsically worth 
t4,861 in our gold, taken as a standard, as determined at the 
Mint in Philadelphia. This, therefore, is the value at which 
the sovereign must be reckoned, in estimating the par of ex- 
change. 

289. The commercial par of exchange is a comparison of 
the coins of difierent countries according to their market 
Talue. Thus, the market value of the English sovereign, 
varying from $4,83 to $4,83 (Art. 277), the commercial par 
of exchange will fluctuate. It is, however, always deter- 
mined when we know the value at which the foreign coin 
sells in our market. 

Quest. — If the drawee does not accept, what must the holder do ? What 
is such notice called ? By whom is it made ? If the parties to the bill 
are not notified, what is the consequence ? If the drawee accepts the bill 
and fails to make the payment, what must then be done ? If the bill is 
not protested, what will bo the consequence ? 288. What do you understand 
by the intrinsic par of exchange 7 What is the intrinsic value of the Eng- 
Iwh sovereign? 289. What is the commercial par of exchange? What 
iid the commercial value of the English sovereign ? 
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290. The course of exchange is the variable price v which n 
paid at one place for bills of exchange drawn on another. 
The course of exchange differs from the intrinsic par of ez* 
change, and also from the commercial par, in the same waj 
that the market price of an article differs from its natural I 
price. The commercial par of exchange would at all times 
determine the course of exchange, if there were no fluctiia« 
tions in trade. 

291. When the market price of a foreign bill is above the 
commercial par, the exchange is said to be at a premium, or 
in favor of the foreign place, because it indicates that the 
foreign place has. sold more than it has bought, and that 
specie must be shipped to make up the* difference. When 
the market price is below this par, exchange is said to be 
below par, or in favor of the place where the bill is drawn. 
Such place will then be a creditor, and the debt must be paid 
in specie or other property. It should be observed that a 
favorable state of exchange is advantageous to the buyer but 
not to the seller, whose interest, as dealer in exchange, is 
identified with that of the place on which the bill is drawn. 

292. It was stated in Art. 277 that the exchange value of 
the pound sterling is $4,44| = 4,4444+ ; that is, this value 
is the basis on which the bills of exchange are drawn. Now 
this value being below both the commercial and intrinsic 
value, the drawers of bills increase the course of exchange 
so as to make up this deficiency. 

For example, if we add to the exchange value of the pound, 
9 per cent, we shall have its commercial value, very nearlfr 
Thus, exchange value ... — $4^4444^ 

Nine per cent = ,3999-}- 

which gives $4,8 443 



Quest. — ^290. What do you understand by the course of exchange 1 
How does it differ from the intrinsic par and the commercial par ? What 
causes it to differ from the commercial par ? 291. What is said when the 
price of a foreign bill is above the commercial par ? When it is below it? 
To whom is a favorable state of exchange advantageous ? To whom is U 
injurious ? 292. What is the exchange value of the pound sterling ? 
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Lnd this is the ayerage of the commercial value, very nearly. 
rherefore, when the course of exchange is at a premium of 
d per cent, it is at the commercial par, and as between Eng- 
land and this country it would stand near this point, but for 
the fluctuations of trade and other accidental circumstances. 

INLAND BILLS. 

293. We have seen that inland bills are those in which 
the drawer and drawee both reside in the same country 
(Art. 281). 

EXAMPLES. 

1. A merchant at New Orleans wishes to remit to New 
York 88465, and exchange is 1 ^ per cent premium. How 
much must he pay for such a bill ? 

2. A merchant in Boston wishes to pay in Philadelphia 
|874B,50 ; exchange between Boston and Philadelphia is 
1^ per cent below par. What must he pay for a bill ? 

3. A merchant in Philadelphia wishes to pay $9876,40 in 
Baltimore, and finds exchange to be 1 per cent below par ? . 
vhat must he pay for the bill ? 

• 

ENGLAND. 

294. It has already heen stated that the exchanges be- 
tween this country and England are made in pounds, shillings 
and pence, and that the exchange value of the pound sterling 
is 84,44 J, and that the premiums are all reckoned from this 
itandard. 

EXAMPLES. 

1. A merchant in New York wishes to remit to Liverpool 
61167 lOs. 6d,j exchange being at 8^ per cent premium. 
How much must he pay for the bill in Federal money ? 



Quest. — ^293. What are Inland bills? 294. In what currency are the 
izchauges between this couutry and England made 7 What is the ex- 
sbango value of the pound sterihig ? 
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First, £1167 10*. 6J. - - = £1167-523 

For 8J per cent multiply by - .085 

the product is the premium - = 99.239625 

this being added gives - - £1266.764625 

which reduced to dollars and cents at the rate of $4,44| to the 
pound, gives the amount which must be paid for the bill ift 
dollars and cents. * 

2. A merchant has to remit £36794 8*. 9c2. to London,' 
how much must he pay for a bill in dollars and cents, ex 
change being 7 J per cent premium ? 

3. A merchant in New York wishes to remit to London 
867894,25, exchange being at a premium of 9 per cent. 
What will be the amount of his bill in pounds, shillings and 
pence ? 

Note. — ^Add the amount of the premium to the exchange valae 
of the pound, viz. $4,44}, which in this case gives $4,84443, flnd 
then divide the amount in dollars by this sum, and the quotient will 
be the amount of the bill in pounds and the decimal of a pound. 

4. A merchant in New York owes £1256 18^. ^d. in Lon- 
don ; exchange at a nominal premium of 7^ per cent : how 
much money in Federal currency will be necessary to pur- 
chase the bill? 

5. I have $947,86 and wish to remit to London £364 
18^. 8(2., exchange being at 8^ per cent: how much addi- 
tional money will be necessary ? 

FRANCE. 

295. The accounts in France, and the exchange between 
France and other countries, are all kept in francs and cen- 
times, which are hundredths of the franc. We see from the 
table that the value of the franc is 18.6 cents, which gives 
very nearly, 5 francs and 38 centimes to the dollar. The 
rate of exchange is computed on the value 18.6 cents, but is 
often quoted by stating the value of the dollar in francs. 

■ ■■■» ■ ■ I ■■ ■■» I ■■■ ■■ ■■ I- ■ ■ . .!■ I, J ■■.■■■■. ■■■ ^ 

Quest. — ^295. In what currency are the exchanges with France ooa- 
docted ? What is a centime 7 What is the value of a franc ? 
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Thus, exchange on Paris is said to be 5 francs, 40 centimes, 
that is, one dollar will buy a bill on Paris of 5 francs and 40 
hundredths of a franc. 

EXAMPLES. 

1. ^ merchant in New York wishes to remit 167556 francs 
to Paris, exchange being at a premium of 1^ per cent. 
What will be the cost of his bill in dollars and cents ? 

Commercial value of the franc - - 18.6 cents 

Add 1^ per cent 279 

Gives value for remitting - - - 18.879 cents; 
then, 167556 X 18^879 = $31632,89724, 
which is the amount to be paid for the bill. 

2. What amount in dollars and cents will purchase a bill 
on Paris for 86978 francs, exchange being at the rate of 5 
iiancs and 2 centimes to the dollar ? 

First, 86978 ~ 5.02 = $17326,274 + the amount. 
Is this bill above or below par ? What per cent ? 

3. How much money must be paid to purchase a bill of 
exchange on Paris for 68097 francs, exchange being 3 per 
cent below par ? 

4. A merchant in New York wishes to remit $16785,25 
to Paris ; exchange gives 5 francs 4 centimes to the dollar : 
how much can he remit in the currency of Paris ? 

HAMBURG. 

296. Accounts and exchanges-with Hamburg are generally 
made in the marc banco, valued, as we see in the table, at 
35 cents. 

EXAMPLES. 

1. What amount in dollars and cents will purchase a bill 
of exchange on Hamburg for 18649 marcs banco, exchange 
being at 2 per cent premium ? 

QuEST.^ — What is meant when exchange on Pans Is qaoted at 5 francs 
40 centimes? 296. In what are accounts kept at Hambui^g? What is 
the value of the marc banco? 
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2. What amount will purchase a bill for 3678 marcs banco 
reckoning the exchange value of the marc banco at 34 cents! 
Will this be above or below the par of exchange ? 

I 

ARBITRATION OF EXCHANGE. 

297. Arbitration of exchange is the method by wluch the 
currency of one country is changed into that of another, 
through the 'medium of one or more intervening currencies, 
with which the first and last are compared. 

98. When there is but one intervening currency it is 
called simple arbitration ; and when there is more than one 
it is called compound arbitration. The method of performing 
this is called the Chain Rule, 

299. The principle involved in arbitration of exchange is 
simply this: To pass from one system of values through 
several others, and find the true proportion or relation between 
the first and last. For example, suppose we wbh to exchange 
109150 pence into aoUars by first changing them into shil- 
lings, then into pounds, and then into dollars. For this we 
have, 
12 : 109150 : : ls.,i 109150 X ^^ = ^""^^®^f o^ shillings. 

20 : 109150 XtV : : «^1 * 109150XtVxA= No. of pounds. 
£1: $4,444:: 109150Xt^X^V = 109150 x^JjX^X^-^^*: 
hence the Chain Rule may be stated as follows : 

Multiply the sum to be remitted by the following quotients^ 
after having cancelled the common factors, viz,., by a certain 
amount at the second place divided by its equivalent at the first; 
a certain amount at the third place by its equivalent at the sec* 
ond ; a certain amount at the fourth place divided by its equtvcf 
lent at the third, and so on to the last place. 

Quest. — 297. What is arbitration of exchange ? 298. When there ii 
but one intervening currency, what is the exchange called 7 When then 
is more than one, what is it called 7 299. What principle is involyed in 
the arbitration of exchange 7 What is the Chaui Role 7 Give the mlo 
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NoTK. — ^In the above rule the amounts named are supposed to be 
expressed in the currency of, the place from which the remittance 
is made. If in any case an amount is expressed in the currency of 
the place to which the remittance is made, the terms of the corre- 
sponding multiplier must be inverted. The example wrought above 
nay be. thus stated : Required to transmit 109150 pence to a sec- 
4Mid place where one piece of coin is worth 12 at the first place ; 
tiience to transmit it to a third where one piece is worth 20 at the 
•econd ; thence to a fourth place where 4.444 pieces are equal to 1 
It the third. 

EXAMPLES. 

1. A merchant wishes to remit $4888,40 from New York to 
London, and the exchange is 10 per cent. He finds that he 
can remit to Paris at 5 francs 15 centimes to the dollar, an^ 
to Hamburg' at 35 cents per marc banco. Now, the exchange 
between Paris and London is 25 francs 80 centimes for £1 
sterling, and between Hamburg and London 13| marcs bancp 
for £i sterling. How had he better remit? 

1st. To London direct. 

The amount to be remitted is $4888,40. The exchange 
Value of jCl is $4,444, and since the exchange is at a premium 
of 10 per cent, the value of XI is $4,444 +,4444 =$4,8884 : 
lience, 

. $4888,40 X j,^87l = ^1000 : 
hence, if he remits direct he will obtain a bill for £1000. "" 

2d. Exchange through Paris. 
1.03 

. 4888,40 x'^^X <^^ = £975,7852 = £975 15^. 84rf. 

5.16 
Since 5,15 francs are equal to 1 dollar, the first multiplier 
will be this amount divided by $1 ; and since j£l is equal to 
25 SO francs-, the second multiplier will be J&l divided by this 
amount. Then by dividing by 5 and multiplying, we find 
that the amount remitted by the second method would be 

£975 15*. Bid. 

^ 14 



S14 ARBITRATION OF EXCHANGE. 

3d. Method through Hamburg, 

•4888,40 X .^ X YsWs = 1015.771 = £1015 I6s. 5d. 
Since 1 marc banco is equal to 35 cents, it is 35 him 
dredtbs of a dollar : hence, the first multiplier is 1 marc banco 
divided by .35, and the second 1 divided by 13.75. The re- 
sult shows that the best way to remit is through Hamburg, 
the H^xt best direct, and the most unfavorable through Pans. 

2. A meflshant in Liondon has sold goods in Amsterdam to 
the amount of 824 pounds Flemish, which could be remitted 
to London at the rate of 34^. 4d. Flemish per pound sterling. 
He orders it to be remitted circuitously at the following rates, 
viz., to France at tlie rate of 48d, Flemish per crown ; thence 
to Vienna at 100 crowns for 60 ducats ; thence to Hamburg at 
lOOd., Flemish per ducat ; thence to Lisbon at 50d. Flemish 
per crusado of 400 reas ; and lastly, from Lisbon to England 
at 5s. 8J. per milrea : does he gain or lose by the circolar 
exchange ? 

4Sd, Flemish = 1 crown, 

100 crowns = 60 ducats, 

1 ducat = lOOd. Flemish^ 

50d. Flemish = 400 reas, 

1 milrea or 1000 reas = 68 J. sterling. 

/j^ S' 17 ^ 

824 V 1 V "^ v^ v^v ^_ 824X17 14008 
<5-5*x,^Xq^x J ^ >Sj^ ^^ifitSR." 25 """IT 

25 
= £560 6^. 4|(f. 
The direct exchange would give. 

Hence, the amount gained by circuitous exchange would 
be X80 (js. A^d. 
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300. Duodecimals are denominate fractions in which 1 
foot is the unit that is divided. 

The unit 1 foot is first supposed to be divided into 12 
equal parts, called inches or primes, and marked ^, ^ 

Each of these parts is supposed to be again divided into 
12 equal parts, called seconds, and marked ^\ 

Each second is divided, in like manner, into 12 equal parts, 
called thirds, and marked ^^\ 

This division of the foot gives 

V inch or prime - - - = -j^^ of a foot. 

V second is = -^^ of -j^^ - = ji^ of a foot. ' 
V" third is = -jlj of -j^ of -j^ = yyyg- of a foot. 

Hence, in duodecimals, the divisions of the foot increase 
from the lower denominations to the higher, according to the 
scale of twelves. 

301. Duodecimals are added and subtracted like other de- 
nominate numbers, 12 of a lesser denomination making one 
of a greater, as in the following 





TABLE. 






12^^^ make V second. 






12^^ " V inch or prime 


. 




12^ « 1 foot. 






EXAMPLES. 




1. 


In ISS'', how many feet? 


Ans. 


2. 


In 25(K^, how many feet and inches ? 


Ans, 


3. 


In 4367^^^ how many feet ? 


Ans, 


4. 


In 847^'', how many feet ? 


Ans. 



Quest. — 300. In Duodecimals, what is the unit that is divided ? How 
■ it divided 7 How are these parts again divided ? What are the parts 
ndled? 30L How are daodecimals added and subtracted? How many 
)f one dexuxmiiiation make 1 of the next greater? 
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EXAMPLES IN ADDITION AND SUBTRACTION. 

1. What is the sum of 3//. 6' 3'' 2''' and 2ft. V !(/' iVn 

2. What is the sum of 8ft. 9' T' and Qft. T 3'' 4''' ? 

3. What «s the difference between 9ft. 3' 5'' 6^^^ and 7/1. 
3/ g// 7/// 1 

4. What is the difference between 40ft. 6' 6'^ and 1 9ft. T'\ 

5. JVhat is the sum of 18/^ 9' W 5^^^. and lift. 6" T'l 

6. What is the difference between 21ft. T'' and 4fi. 9' 

MULTIPLICATION OF DUODECIMAUS. 

302. It is known that feet multiplied by feet give squart 
feet in the product. It is now required to show what frac- 
tions of the square foot will arise from multiplying feet by 
the divisions of the foot, and the divisions of the foot by 
each other. 

EXAMPLES. 

1. Multiply 6/?. r %'' by 2ft. 9^. 

Set down the multiplier under 
the multiplicand, so that feet shall 
fall under feet, and the correspond- 
ing divisions under each other. It 
is found most convenient to begin 
with the highest denomination of 
the multiplier, and multiply it by 
the lowest denomination of the mul- 
tiplicand. Recollecting that T ex- 
presses ^ of a foot, and that W^ 
expresses ^ of -^ of a foot, we 
see that 2 X 8^^ will give 16-twelfths of twelfths of a square 
foot ; that is, one-twelfth and four twelfths of one twelfth, 
or 4'\ The 2 feet multiplied by T give 14 twelfths of a 
square foot ; that is, 1 square foot and two twelfths, or %'* 
The feet multiplied by 6 give 12 square feet. 

QuE8T«-^02. In multiplication how do you »et down the multipliert 
Where do you begin to multiply ? How do you carry from ene deuomini* 
tiou to another? 



OPERATION. 

6 r 8'' 

2 9' 



2 


X B''- 




V 


4// 


2 


xr = 


1 


2' 




2 


X 6 == 


12 






9' 


X 8"^= 






6'^ 


9'X r z=z 




5' 


r 


9^X6 = 


4 


6' 






Prod. 


18 


3' 


V' 
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Again, 9 inches or -^ of a foot multiplied by 8 twelfths 
of -^ of a foot, will give 72 twelfths of twelfths of twelfths 
of a square foot, which are equal to six twelfths of twelfths, 
or to 6^^- Then 9^ x T gives 63 twelfths of twelfths of a 
square foot, equal to b^ and 3^^ : and 9^ x 6 gives 4 square 
feet and 6^. 

303. Hence we see, 

1st. That feet multiplied by feet give square feet in thf 
poduct. 

2d. That feet multiplied by incites give twelfths of square 
feet in the product, 

3d. That inches multiplied by inches give twelfths of twelfths 
9f square feet in the product. 

4th. That incites multiplied by seconds give twelfths of 
Moelfths qf twelfths of square feet in the product, 

2. Multiply 9ft, 4m. by 8//. 3m. 
Beginning with the 8 feet, we 

«ay 8 times 4 are 32^ which is 

«qual to 2 feet 8^ : set down the 

8'. Then say 8 times 9 are 72 

«nd 2 to carry are 74 feet : then 

multiplying by Z^ we say, 3 times 

4'' are 1 2^\ equal to 1 . iYich : set 

down in the second's place :^ then 3 times 9 are 27 and 1 

to carry make 28^, equal to 2ft, 4\ Therefore the entire 

product is equal to lift, 

3. How many solid feet in a stick of timber which is 25ft, 
Sm. long, 2ft, 7in, broad, and 3ft, 3m. thick ? 

4. Multiply 9ft, 2m. by 9ft, 6in, Ans. 

5. Multiply 34//. 10m. by 6ft, Sin, Ans, 

6. Multiply 70ft, 9m. by 12^. 3m. Ans, 

7. How many cords and* cord feet in a pile of wood 24 
eet long, 4 feet wide, and 3ft. 6m. high ? 

8. Multiply 6ft. 9' by 8ft, 6', Ans. 

Quest. — 3D.3. Repeat the four principles. 



OPERATION. 
9 4' 

8 3' 


74 8^ 
2 4' 


0'' 


77 0' 


0'' A 
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9. How many cord feet in a pile of wood 25 feet 
6 feet wide, and 5 feet high ? 

10. Multiply 16/1. 9^ by ll/i. IV. Ans. - 

Note. — ^It mast be recollected that 16 solid feet make t cordAo^ 
(Art. 30). 



i 



1 



INVOLUTION. 

304. If a number be multiplied by itself, the product m 
called the second power, or square of that number. Thxa^ 
4 X 4 = 16 : the number 16 is the 2d power or square of 4« } 

If a number be multiplied by itself, and the product arising 
be again multiplied by the number, the second product is 
called the 3d power, or cube of the number. Thus, 3x3x3 
= 27 : the number 27 is the 3d power, or cube of 3. 

The term power designates the product arising from multi- 
plying a number by itself a certain number of times, and the 
number multiplied is called the root. 

Thus, in the first example above, 4 is the root, and 16 the 
square or 2d power of 4. 

In the 2d example, 3 is the root, and 27 the 3d power or 
cube of 3. The first power of a number is the number itself. 

305. Involution teaches the method of finding the powers of 
numbers. 

The number which designates the power to which the root 

is to be raised, is called the index or exponent of the power. 

It is generally written on the right, and a little above the root. 

_ 

Quest. — How many solid feet make a cord foot? 304. If a number be 
multiplied by itself once, what is the product called ? If it be multiplied by 
itself twice, what is the product called ? What does the term powermean? 
What is the root? What is the first power of a niunber? 305. What is 
Involution? What is the number called which designates the powerl 
Where is it written? 



INVOLUTION. 319 

Thus, 4* expresses the 2d power of 4, or that 4 is to be mul- 
tiplied by itself once : hence, 

4« = 4 X 4 = 16. 
For the same reason 3' denotes that 3 is to be raised to 
the 3d power, or cubed : hence, 

3* = 3 X 3 X 3 = 27 : we may therefore write 

4 = 4 the 1st power of 4. 

4* = 4 X 4 = 16 the 2d power of 4. 

4* = 4 X 4 X 4 = 64 the 3d power of 4. 

4* = 4x4x4x4= 256 the 4th power of 4. 

4* = 4x4x4x4x4 = 1024 the 5th power of 4. 

&c., &c., &c. 

Hence, to raise a. number to any power, 

Multiply the number continually by itself as many times less 
1 fis there are units in the exponent, and the last product will be 
the power sought, 

EXAMPLES. 

1. What is the 3d power of 125 ? Ans. 

2. What is the cube of 7 ? Ans. 

3. What is the square of 60 ? Ans. — — 

4. What is the 4th power of 5 ? Ans. 

5. What is the 5th power of 18 ? Ans. 

6. What is the cube of 1 ? Ans. 

7. What is the square of ^ ? Ans. 

8. What is the cube of .1 ? Ans. 

9. 'V\Tiat is the cube of 4 ? Ans. 

10. What is the square of .01 ? Ans. ■ 

11. What is the square of 6.12 ? Ans. 

12. What is the 6th power of 10 ? Ans. 

1 3- What is the cube of 3^ ? Ans. 

1 4. What is the 4th power of 36 ? Ans. • ' 

15. What is the cube of 8733 ? Ans. 



Quest. — ^What is the exponent of the square of a number? Of the 
cube 7 Of the fourth power? How do you raise a number to any power 7 
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EVOLUTION, 

306. We have seen that Involution teaches how .0 
the power when the root is given. Evolution is the reverse 
of Involution : it teaches how to find the root when the power 
is known. The root is that number which being multiplied 
by itself a certain number of times, will produce the given 
- power. 

The square root ofl a number is that number which being 
multiplied by itself once, will produce the given number. 

The cube root of a number is that number which being 
multiplied by itself twice, will produce the given number. 

For example, 6 is the square root of 36, because 6x6 
= 36 ; and 3 is the cube root of 27, because 3x3 x 3 =27. 

The sign V placed before a number denotes that its square 

root is to be extracted. Thus, 1/36 = 6. The sign */" is 
called the radical sign, or the sign of the square root. 
* When we wish to express that the cube root is to be ex- 
tracted, we place the figure 3 over the sign of the square 

root : thus, -v/S = 2 and -/s? = 3, and 3 is called the index 
of the root. 



JEXTRACTION OF THE SQUARE ROOT. 

307. To extract the square root of a number, is to find a 
number which being multiplied by itself once, will produce 
the given number. Thus, 

^^=2; for 2x2=4; 

VT=3; for 3x3=9. 



Quest.— 306. What is Evolution ? What does it teach ? What is the 
root of a number? What is the square root of a number? What is the 
cube root of a number? Moke the sign denoting the square root How do 
you denote the cube root? 307. What is required when we wish to ex- 
tract the square rdot of a number? 
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Before proceeding to explain the nile fot extracting the 

uare root, let us first see how the squares of numbers are 

'med. 

The first ten numbers are 

1, 2, 3, 4, 5, 6, 7, 8, 9, 10 Roots. 

1 4 9. 1^ 25 36 49 64 81 100 Squares. 
le numbers in the second line are the squares of those in 
b first ; and the numbers in the first line are the square 
Us of the corresponding numbers of the second. 

Now, it is evident that, the square of a number expressed by 

nngle figure will not contain any figure of a higher order than 

is ; and also, that if a number contains three figures, its root 

ist contain tens and units 

The numbers 1, 4, 9, <fec., of the second line, are called 

feet squares, because they have exact roots. 

Let us now see how the square of any number may be 

*med, say the number 36. This number is made up of 3 

IS or 30, and 6 units 

IjOt the line AB represent ^ 

3 3 tens or 30, and BC the 

c units. H 

Let AD be a square on 

G, and AE a square on the 

as line AB. 

Then ED will be a square g 

I .the unit line 6, and the 

ctangle EF will be the 

oduct of HE which is equal 

the tens line, by IE which j 

equal to the unit line. Also, 

B rectangle BK will be the product of EB which is equal 

the tens line, by the unit line BC. But the whole square 



30 



30 
180 



30 



30 
30 
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6 
36 
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180 
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30 



B 



C^UEST. — ^What is the greatest square of a single figure 7 What is the 
;hest order of units that can be derived from the square of a single fig- 
» ? How many perfect squares are there among the numbers that are 
i than one hundred? 

14» 
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12 96(36 
9 

66)396 
396 



on AC is made tp of the square AE, the two rectangles FE 
and EC, and the square ED. Hence, 

The square of two figures is equal to the square of the tenSi 
plus twice the product of the tens by the units, plus the square 
of the units. 

Let it now be required to extract the square root of 1296. 

Since the number contains more than two places, its root 
will contain tens and units. But as the square of one ten is 
one hundred, it follows that the ten's place of the required 
root must be found in the figures on the left of 96. Hence, 
we point off the number into periods of two 
figures each. 

We next find the greatest square con- 
tained in 12, which is 3 tens or 30. We 
then square 3 tens which gives 9 hundred, 
and. then place 9 under the hundred's place, and subtract. 

This takes away the square 
AE and leaves the two rect- ^ 
angles FE and BK, together 
with the square ED on the h 
unit line. 

Now, since tens multiplied 
by units will give at least 
tens in the product, it follows ^ 
that the area of the two rect- 
angle^ FE and EC must be 
expressed by the figures of 

the given number at the left a so b c 

of the unit's place 6, which 
figures may also express a part of the square ED. 

If, then, we divide the figures 39, at the left of 6, by twice 
the tens, that is, by twice AB or BE, the quotient will be 
BC or EK, the unit of the root. 
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180 
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900+180+180+36= 1296. 
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Quest. — ^What is the square of a number expressed by two figures equal 
to? lu what places of figures will the square of the tens be found? In 
what places will the product of the tens by the units be found ? 
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Theiiy placing BC or 6, in the root, and also in the divisor 
and then multiplying the whole divisor 66 by 6, we obtain 
for a product the two rectangles FE -and CE, together with 
the square ED. 

Hence, the square root of 1296 is 36; or, in other words, 36 
is the side of a square whose area is 1296. 

CASE I. 

30^. To extract the square root of a whole nunjber, 

I. Point off the given number into periods of two figures 
each, counted from the riglU, by setting a dot over the place of 
units J another over the place of hundreds, and so on. 

II. Find the greatest square in the first period on the left^ 
and place its root on the right after the manner of a quotient in 
division. Subtract the square of the root from the first period^ 
and to the remainder bring down the second period for a divi^ 
dend. 

III. Double the root already found and place it on the left 
for a divisor. Seek how many times the divisor is contained 
in the dimdetid, exclusive of the right hand figure, and place the 
figure in the root and also at the right of the divisor, 

IV. Multiply the divisor, thus augmented, by the last figure 
of the root, and subtract the product from the dividend, and to 
the remainder bring down the next period for a new dividend. 
But if the product should exceed the dividend, diminish the last 
figure of the root, 

V. Double the whole root already found, for a new divisor^ 
and continue the operation as before, until all the periods an 
brought down. 

EXAMPLES. 

1. What is the square root of 263169 ? 

Quest. — 308. What is the first step in extracting the square root of 
numbera? What the second? What the third 7 What the fourth? Wfavt 
the fifth ? Give the entire rule. . 



S24 
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OPERATION. 



' 26 31 69(513 
25 

ioT)i3T 

101 

101?3)3069 
3069 



We first place a dot over the 9, 
making the r\ght hand period 69. 
We then put a dot over the 1 and 
als6 over the 6, making three pe- 
riods. 

The greatest perfect ^uare in 
26, is 25, the root of which is 5. 
Placing 5 in the root, subtracting its 
square from 26, and bringing down the next period 3l, we 
have 131 for a dividend, and by doubling the root we have 
10 for a divisor. Now 10 is contained in 13, 1 time. Place 
1 both in the root and in the divisor: then multiply 101 by 
1. ; subtract the product and bring down the next period. 

We must now double the whole root 51 for a new divisor, 
or we may take the first divisor after having doubled the last 
Sgure 1 ; then dividing we obtain 3, the third figure of the root. 

309. Note 1. — There will be as many figures in the root as 
there are periods in the giyen number. 

Note 2. — If the given number has not an exact root, there will 
be a remainder after all the periods are brought down, in which 
ease ciphers may be annexed, forming new periods, ^ach of which 
will give one decimal place in the root. 

2. What is the square root of 36729 ? 

OPERATION. 



' In this example there 
are two places of deci- 
mals, which give two _pla- 
ces of decimal in the root. 



3 67 29(191.64-J-. 
1 



29)267 
261 



381)629 
381 



3826)24800 
22956 



38324)184400 
153296 



31104 Rem. 



QuBtrrw— 309. How many figures will there be in the root? If t2w 
given number has not an exact root, what may be done? 
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9. What is the square root of 213444 ? 

4. What is^the square root of 2268741 ? 

5. What is the square root of 15193592 ? 

6. What is the square root of 36372961 ? 

7. What is the square root of 22071204 ? 



Ans. 
Ans. 
Ans. 
Ans, 
Ans, 



CASE II. 



310. To extract the square root of a decimal fraction, 

I. 'Annex one cipher, if necessary, so that the number of deci* 
9ui places shall he even. 

II. Paint off the decimals into periods of two figures each, 
In/ putting a point over the place of hundredths, a second over 
the place often thousandths, <^c. : then extract the root as in 
whole numbers, recollecting that the number of decimal places in 
^ root wiU he equal to the number of periods in the given 
decimal. 



EXAMPLES. 

1. What is the square root of .5 ? 

We first annex one cipher to 
ixiake even decimal places. We 
then extract the root of the first 
period, to which we annex ci- 
phers, forming new periods. 



OPERATION. 

.50(.707+ 
49 

140)100 
000 



1407)10000 
9849 



151 Rem. 



Note. — When there is a decimal and a whole number joined to- 
gether the same rule will apply. 

2. What is the square root of 3271.4207 ? Ans, 

3. What is the square root of 4795.25731 ? -4;^. 

4. What is the square root of 4.372594 ? Ans, — 

5. What is the square root of .00032754 ? Ans. 

Quest.-— 310. How do you extract the square root of a decimal frac- 
tioii 7 When there is a decimal and a whole number- joined together, will 
fhe same role apply? 
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6. What is the square root of .00103041 ? Ans. 

7. What is the square root of 4.426816 ? Ans. 

8. What is the square root of 47.692836 ? Ans. 

CASE III. 

311. To extract the square root of a vulgar fraction, 

I. Reduce mixed numbers to improper fractions ^ and com* 
pound fractions to simple ones, and then reduce the fractum to 
its lowest terms. 

II. Extract the square root of the numerator and denomxMr 
tor separately y if they have exact roots ; hut when they June 
notf reduce the fraction to a decimal and extract the root as in 
Case IL 

EXAMPLES. 

1. What is the square root of ||. of ^y of 4^? 

2. What is the square root of H^j ? Ans. • 

3. What is the square root of ^^^i ? Ans. 

4. What is the square root of f^J^ ? Ans. • 

6. What is the square root of f^|- ? Ans. 

6. What is the square root of |^ ? Ans. ■ 



EXTRACTION OF THE CUBE ROOT. 

312. To extract the cube root of a number is to find a 
second number which being multiplied into itself twice, shall 
produce the given number. 

Thus, 2 is the cube root of 8 ; for, 2 x 2 x 2 = 8 : and 3 
is the cube root of 27 ; for, 3 X 3 x 3 = 27. 
Roots 1, 2, 3, 4, 5, ^, 7, 8, 9. 

Cubes 1 8 27 64 125 216 343 512 729 



Quest. — 311. How do you extract the square root of a yu]|rar fiao- 
tion? 
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From which we see, that the cuhe of units will not give 
a higher order than hundreds. We may also remark, that 
the TJube of one ten or 10, is 1000 ; and the cube of 9 tens 
or 90, 729000 ; and hence, the cube of tens will not give a 
lower denomination than thousands, nor a higher denomination 
than hundreds of thousands. Hence also, if a number contains 
more than three figures its cube root will contain more than 
one ; if the number contains more than six figures the root 
will contain more than two ; and so on, every three figures 
from the right giving one additional place in the root, and 'the 
figures which remain at the left hand, although less than 
three, will also give one place in the root. 

Let us now see how the cube of any number, as 16, is 
formed. Sixteen is composed of 1 ten and 6 units, and may 
be written 10 -|- 6. Now to find the cube of 16 or of 10 + 6, 
we must multiply the number by itself twice. 

To do this we place the numbers thus 10 + 6 

10+ 6 

Product by the units 60+36 

Product by the tens - - - - 100 + 60 

Square of 16, - - - - - 100+ 120+ 36 

Multiply again by 16 - - - - - - 10 + 6 

Product by the units - - - - 600 + 720 + 216 

Product by the tens - - 1000 + 1200 + 360 

Cube of 16 - . - 1000 + 180M- 1080 + 216 

1 . By examining the composition of this number it will be 
found that the first part 1000 is the cube of the tens ; that is, 

10 X 10 X 10 = 1000. 

2. The second part 1 800 is equal to three times the square 
of the tens multiplied by the units ; that is, 

3 X (10)« X6 = 3X100X6 = 1800. 

3. The third part 1080 is equal to three times the square 
of the \miis multiplied by the tens ; that is, 

3 X 6' X 10 == 3 X 36 X 10 = 1080. 
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4. The fourth part is equal to the cube of the units ; that is, 

6» = 6x6x6 = 216. 
Let it now be required to extract the cube root of the num- 
ber 4096. 

OPERATION. 



4 096(16 
1 

1« X 3_= 3)3 (9-8-7-6 

16* = 4 096. 



Since the number con- 
tains more than three fig- 
ures, we know that the root 
will contain at least units 
and tens. 

Separating the three right 
hand figures from the 4, we know that the cube of the tens 
will be found in the 4. Now, 1 is the greatest cube in 4. 

Hence, we place the root 1 on 'the right, and this is the 
tens of the required root. We then cube 1 and subtract the 
result from 4, and to the remainder we bring down the first 
figure of the next period. 

Now, we have seen that the second part of the cube of 16, 
viz., 1800, being three times the square of the tens multiplied 
by the units, will have no significant figure of a less denomi- 
nation than hundreds, and consequently will make up a part 
of the 30 hundreds above. But this 30 hundreds also con- 
tains all the hundreds which come from the 3d and 4th parts 
of the cube of 16. If this were not the case, the 30 hundreds 
divided by three times the square of the tens woula give the 
unit figure exactly. 

Forming a divisor of three times the square of the tens, we 
find the quotient to be ten ; but this we know to be too large. 
Placing 9 in the root and cubing 19, we find the result to be 
6859. Then trying 8 we find the cube of 18 still too large ; 
but when we take 6 we find- the exact number. Hence, the 
cube root of 4096 is 16. 

CASE I. 

313. To extract the cube root of a whole number, 

I. Point off the given number into periods of three -figures 
each, hy placing a dot over the place of units, a second over the 
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place of thousands, and so on to the left: the left hand period 
will often contain less than three places of figures. 

IT. Seek the greatest cube in the first period, and set its root 
on the right after the manner of a quotient in division. Sub' 
tract the cube of this figure from the first period, and to the 
remainder bring down the first figure of tlie next period, and 
call this number the dividend. 

III. Take three times the square of the root just found for a 
divisor and see how often it is contained in the dividend, and 
place the quotient for a second figure of the root. Then cube 
the figures of the root thus found, and if their cube be greater 
than the first two periods of the given number, diminish the last 
figure, but if it be less, subtract it from the first two periods, 
and to the remainder bring down the first figure of the next 
period, for a new dividend, 

YSf, Take three times the square of the whole root for a new 
divisor, and seek how often it is contained in the new dividend : 
ike quotient will be the third figure of the root. Cube the whole 
root and subtract the result from the first three periods of the 
given number, and proceed in a similar way for all the periods* 

EXAMPLES. 

1. What is the cube root of 99252847 ? 

99 252 847(463 
4' = 64 
4* X 3 = 48)352 dividend 
First two periods . - - - 99 252 
(46)» = 46 X 46 X 46 = 97 336 

3 X (46)« = 0348 ) 19168 2d dividend 
The first three periods - - 99 252 847 
• (463)» = 99 252 847 

Ans, 4jS3. 

Qunrr.— ^12. What is required when we are to extract the cube root of 
a number? 313 How do you extract the cube root of a whole number? 
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2. What is the cube root of 389017 ? Ans. — -> 

3. What is the cube root of 5735339 ? Ans. 

4. What is the cube root of 32461759 ? Ans. -; — 

5. What is^the cube root of '8460451 9! Ans. 

6. What is the cube root of 259694072 ? Ans, 

7. What is the cube root of 48228544 ? Ans. 

8. What is the cube root of 27054036008 ? Ans. 

CASE II. 

314. To extract the cube root of a decimal fraction, 

Annex ciphers to the decimals^ if necessary, so thU it shU 
consist of 3) 6, 9, ^c, places. Then put the first point over 
the place of thousandths, the second over the place ofmillioHths^ 
and so on over every third place to the right ; after which ex* 
tract the root as in whole numbers. 

NoT£ 1. — There .will be as many decimal places in the root as 
there are periods in the given number. 

Note 2. — ^The same rule applies when the given number is com* 
posed of a whole number and a decimal. 

Note 3. — ^If in extracting the root^of a number there is a re 
mainder after all the periods have been brought down, periods of 
ciphers may be annexed by considering them as decimals. 

EXAMPLES. 

1. What is the cube root of .127464 ? Ans. 

2. What is the cube root of .870983875 ? Ans. 

3. What is the cube root of 12.977875 ? Ans. 

4. What is the cube root of 75.1089429 ? Ans. 

5. What is the cube root of .353393243 ? Ans. 

6. What is the cube root of 3.408862625 ? Ans. 

7. What is the cube root of 27.708101576 ? Ans. 

• 

Quest. — 314. How do you extract the cube root of a decimal fraction! 
How many decimal places will there be iu the root ? ^ Will the same ru]« 
apply when there is a whole number aud a decimal? In extracting the 
root if there is a remainder, what may be done ? 
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CASE III. 

315. To extract the cube root of a vulgar fraction, 

I. Reduce compound fractions to simple ones, mixed numbers 
to improper fractions^ and then reduce the fraction to its lowest 
terms. 

II. Then, extract the cube root of the numerator and denomi" 
nator separately^ if they have exact roots ; but if either of them 
has not an exact root, reduce the fraction to a decimal, and ex-' 
tract the root as in the last Case. 

EXAMFLES. 

1. What is the cube root of 11^ ? Ans. 

2. What is the cube root of 12^f ^ Ans. 

3. What is the cube root of 31^^ ? Ans, 

4. What is the cube root of ^^^'l Ans, 

5. What is the cube root of -^ 1 Ans. 

6. What is the cube root of | ? Ans. 
7* What is the cube root of f ? Ans. 



ARITHMETICAL PROGRESSION. 

^ 316. If we take any number, as 2, we can, by the con 
tinned addition of any other number, as 3, form a series of 
numbers: thus, 

2, 5, 8, 11, 14, 17, 20, 23, &c., 
in which each number is formed by the addition of 3 to the 
preceding number. 

This ^series of numbers may also be formed by subtracting 
3 continually from the larger number : thus, 

23, 20, 17, 14, 11, 8, 5, 2. 

A series of numbers formed in either way is called an 
Arithmetical Series, or an Arithmetical Progression ; and the 

Quests — 315. How do you extract the cube root of a vulgar fraction? 
316. How do you form an Arithmetical Series? 
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number which is added or subtracted is called the common 
difference. 

When the series is formed by the continued addition of^he 
common difference, it is called an ascending series ;; and 
when it is formed by the subtraction of the common differ 
ence, it is called a descending senes ; thus, 

^2, 5, 8, 11, 14, 17, 20, 23, is an ascending series 
23, 20, 17, 14, 11, 8, 5, 2, is a descending series 

The several numbers are called terms of the progressia : 
the first and last terms are called the extremes, and the iu^ - 
mediate terms are called the means, 

317. In every arithmetical progression there are five tb gs 
which are considered, any three of which being give\^ or 
known, the remaining two can be determined. They aid 

1st, the first term; 

2d, the last term ; 

3d, the common difference ; 

4th, the number of terms ; 

5th, the sum of all the terms. 

318. By considering the manner in which tb ascending 
progression is formed, we see that the 2d term i? obtained by 
adding the common difference to the 1st tern? ; the 3d, bv. 
adding the common difference to the 2d ; the 4th^ by adding 
the common difference to the 3d, and so oq ; the number of 
additions being 1 less than the number of terms foui^d. 

But instead of making the additions, we may multiply the 
common difference by the number of additions, that is, by 1 
less than the number of terms, and add the first term to the 
product. Hence, we have 

Quest. — What is the common difference? What is an ascending series? 
What a descending series? What are the several numben called? What 
are the first and last terms called ? What are the intermediate terms called? 
317. In every arithmetical progression how many things are considered? 
What are they ? 318. How do you find the last term when the first term 
and common difference are known ? 
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CASE I. 

Having given the first tenn, the common difierence, and 
the number of terms, to find the last term. 

Multiply the common difference by 1 less than the number of 
terms f and to the product add the first term, 

EXAMPLES. 

1. The first term is 3, the common difference 2, and the 
number of terms 19 :. what is the last term ? 

OPERATION. 



We multiply the number 
of terms less 1, by the com- 
mon difiference 2, and then 
add the first X&tm. 



18 number of terms less 1. 
2 common difierence 



36 
3 1st term. 



39 last term. 



2. A man bought 50 yards of cloth ; he was to pay 6 cents 
for the first yard, 9 cents for the 2d, 1 2 cents for the 3d, and 
so on increasing by the common difierence 3 : how much 
did he pay for the last yard ? 

3. A man puts out $100 at simple interest, at 7 per cent ; 
at the end of the first year it will have increased to $107, at 
the end of the 2d year to $1 14, and so on, increasing $7 each 
year : what will be the amount at the end of 1(3 years ? 

319. Since the last term of an arithmetical progression is 
equal to the first term added to the product of the common 
difierence by 1 less than the number of terms, it follows, t)iat 
the difiference of the extremes will be equal to this product, 
and that the common difierence will be equal to this product 
divided by 1 less than the number of terms. Hence, we 
have 

CASE II. 

Having given the two extremes and the number of terms 

of an arithmetical progression, to find the common dilference. 

Subtract the less extreme from the greater and divide the re* 

Quests — 319. How do you find the common difference, when you know 
the two extremes and number of terms? 



4 
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mainder by 1 less than the number of terms : the quotient wiU 
be the common difference. 

EXAMPLB6. 

1. The extremes are 4 and 104, atid the number of terms 
26 : what is the common difference ? 



We subtract the less ex- 


OPERATION. 


treme from the greater and 


104 


divide the difference by one 


4 


less than the number of 


26—1 = 25)100(4 


terms. 


100 



2. A man has 8 sons, the youngest is 4 years old and the 
eldest 32, their ages increase in arithmetical progression: 
what is the common difference of their ages ? 

3. A man is to travel from New York to a certain place in 
12 days ; to go 3 miles the first day, increasing every day 
by the same number of miles ; so that the last day's joumeY 
may be 58 miles : required the daily increase. 

320. If we take any arithmetical series, as 
3 5 7 9 11 13 15 17 19, &c. 
19 17 15 13 11 9 7 5 3 by reTeraing the order of 
22 22 22 22 22 22 22 22 22 | the terms. 

Here we see that the sum of the terms of these two series 
is equal to 22, the sum of the extremes, multiplied by the 
number of terms ; and consequently, the sum of either series 
is equal to the sum of the two extremes multiplied by half the 
number of terms ; hence, we have 

CASE III. 

To find the sum of all the terms of an arithmetical pro- 
gression, 

Add the extremes together and multiply their sum by half the 
number of terms : the product will be sum of the series. 

EXAMPLES. 

1. The extremes are 2 and 100, and the number of termi 
22 : what is the sum of the series ? 

QuEBT.— ^20. How do you find the sum of an arithmetical aeries T 
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We first add together 
the two extremes, and 
then multiply by half the 
number of terms. 



OPERATION. 

2 1st term 
100 last term 



102 sum of extremes 
1 1 half the number of terms 



1122 sum of series. 



2. How many times does the hammer of a clock strike in 
12 hours ? 

3. The first term of a series is 2, the common difference 
4, and the number of terms 9 : what is the last ternu and 
sum of the series ? 

4. If 1 00 eggs are placed in a right line, exactly one yard 
from each other, and the first one yard from a basket, what 
distance will a man travel who gathers them up singly, and 
places them }n the basket ? 

' GENERAL EXAMPLES. 

1. What is the 18th term of an arithmetical progression 
of which the first term is 4 and the common difference 5 ? 

2. The 18th term of an arithmetical progression is 89 and 
the common difference 5 : what is the first term ? 

3. A flight of stairs has 18 steps ; the first ascends but 12 
inches in a vertical line, and each of the others 18 : what is 
the. entire ascent in a vertical line ? 

4. A debtor has 18 creditors ; he owes to the largest cre- 
ditor 89 dollars, and 5 dollars less to each of the others in 
succession : how much does he owe to the least ? 

5. A person travelled from Boston to a certain place in 8 
days ; he travelled 2 miles the first day, and every succeed- 
ing day he travelled farther than he did the preceding by an 
equal number of miles : the last day he travelled 23 miles : 
how much did he travel each day, and how much in all ? 

6. The number of terms is 22, the common difference 5, 
and the sum of the terms 1221 : what is the least term ? 

7. A man is to receive $3000 in 12 payments, each suc- 
ceeding payment to exceed the previous by $4 : what will 
the last payment be ? 
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GEOMETRICAL PROGRESSION 

321. If we take any number, as 3, and multiply it con* 
tinually by any other number, as 2, we form a series of num- 
bers: thus, 

3 6 12 24 48 96 192, <fec., 

in which each number is formed by multiplying the number 
before it by 2. 

This series may also be formed by dividing continually the 
larfirest number 192 by 2. Thus, 

192 96 48 24 12 6 3. 

A series formed in either way, is called a Geometrical 
Series, or a Geometrical Progression, and the number by 
which we continually multiply or divide, \& called the conk' 
mon ratio. 

When the series is formed by multiplying continually by 
the common ratio, it is called an tiscending series ; and when 
it is formed by dividing continually by the common ratio, it is 
called a descending series. Thus, 

3 6 12 24 48 96 192 is an ascending series. 

192 96 48 24 12 6 3 is a descending series. 

The several numbers are called terms of the progression. 

The first and last terms are called the extremes , 3.nd ihid 
intermediate terms are called the means, 

322. In every Geometrical, as well as in every Arithmeti- 
cal Progression, there are five things which are considered, 
any three of which being given or known, the remaining two 
can be determined. They are. 

Quest. — 321. How do you form a Geometrical Progression? What is 
the common ratio ? What is an ascending series ? What is a descending 
series ? What are the several nmnbers called? What are the first and last 
terms called? What are the intermediate terms caUed? 322. Ir. every 
•geometrical progression, how many things are considered? What am 
they? 
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1st, the first term, 
2d, the last term, 
3d, the common ratio, 
4th, the number of terms, « 

5th, the sum of all the terms. 
By considering the manner in which the ascending pro- 
gression is formed, we see that the second term is obtained 
by multiplying the first term by the common ratio ; the 3d 
term by jnuhiplying this product by the common ratio, and so 
on, tho number of multiplications being one less than the 
number of terms. Thus, 

3 = 3 1st term, 
3x2 = 6 2d term, 
3 X 2 X 2 = 12 3d term, 
3 X 2 X 2 X 2 = 24 4th term, &c. for the other terms. 
But 2 X 2 =2', 2 X 2 X 2 = 2', and 2 X 2 X 2 X 2 = 2\ 

Therefore, any term of the progression is equal to the first 
term multiplied by the ratio raised to a power 1 less than the 
nmnber of the term. 

« 

CASE I. 

Having given* the first term, the common ratio, and the 
number of terms, to find the last term, 

Raise the ratio to a power whose exponent is one less than 
the number of terms f and then multiply the power by the first 
term : the product will be the last term, 

EXAMPLES. 

1. The first term is 3 and the ratio 2 : what is the 6tb 

lerm? 

2X2X2X2X2= 2* = 32 

3 1st term. 

Ans, 96 



Quest. — How many must be known before the remaining ones can be 
(band? What is a&y term equal to ? How do you find the last term! 

15 
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2. A man purchased 12 pears : he was to pay 1 farthing 
for the 1st, 2 farthings for the 2d, 4 for the 3d, and so on 
doubling each time : what did he pay for the last ? 

3. A gentleman dying left nine sons, and bequeathed his 
estate in the following manner : to his executors £50 ; his 
youngest son to have twice as much as the exeoutors, and 
each son to have double the amount of the son next younger: 
what was the eldest son's portion 1 

4. A man bought 12 yards of cloth, giving 3 cents for the 
1st yard, 6 for the 2d, 12 for the 3d, Slc. : what did he pay 
for the last yard ? 

CASE 11. 

323. Having given the ratio and the two extremes to find 
the sum of the series. 

Subtract the less extreme from the greater , divide the remain' 
der by 1 less than the ratio, and to the quotient add the greater 
extreme: tlie sum will be the sum of the series, 

EXAMPLES. 

1. The first term is 3, the ratio 2," and last term 192 : what 
is the sum of the series ? 

192 — 3 = 189 difference of the extremes, 
2 — 1 = 1) 189(189 ; then 189 + 192 =:*381 Ans. 

2. A gentleman married his daughter on New Year's day, 
and gave her husband 1^. towards her portion, and was to 
double it on the first day of every monUi during the year: 
what was her portion 1 

3. A man bought 10 bushels of wheat on the condition 
that he should pay 1 cent for the 1st bushel, 3 for the 2d, 
9 for the 3d, and so on to the last: what did he pay for the 
last bushel and for the 10 bushels ? 

4. A man has six children; to the 1st he gives $150, to 
the 2d $300, to the 3d $600, and so on, to each twice as 
much as the last : how nmch did the eldest receive, and what 
was the amount received by them all ? 



Qu£8T«— '223. How do you find the sum of the aeries 7 
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MENSUIIATION. 

324. Mensuration is the process of determining the contents 
of geometrical figures, and is divided into two parts, the men- 
suration of surfaces and the mensuration of solids. 

MENSURATION OP SURFACES. 

325. Surfaces have length and breadth. They are mea- 
sured by means of a square, which is called the unit of surface, 

A square is the space included between i Foot 

four equal lines, drawn perpendicular to each 
other. Each line is called a side of the square. 
If each side be one foot, the figure is called a 
square foot 

If the sides of a square be each four feet, the square will 
contain sixteen square feet. For, in the large square there are 
sixteen small squares, the sides of which are each one foot. 
Therefore, the square whose side is four feet, contains six- 
teen square feet. 

The number of small squares that is. contained in any large 
square is always equal to the product of two of the sides of 
the large square. As in the figure, 4X4=16 square feet. 
The number of square inches contained in a square foot is 
equal to 12X12=144. 

326. A triangle is a figure bounded by three straight lines. 
Thus, BAG is a triangle. 

QuKST. — 894. What is mensuration ? 826. What is a surface ? What 
M a square? What is the number of small squares contained in a 
hxge square equal to I 826. What is a triangle t 
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The three lines BA, AC, BC, are cal^ 
ed sides: and the three corners, B, A, 
and C, are called angles, ' The side AB 
is called the base. 

When a line like CD is dra^ making 
the angle CDA equal to the angle CDB, then CD is said to 
be perpendicular to AB, and CD is called the altitude of the 
triangle. Each triangle CAD or CDB is called a right-angled 
triangle. The side BC, or the side AC, opposite the right 
angle, is called the kypothenuse. 

The area (yr contents of a triangle is equal to half the jpro- 
duct qf its base by its altitude (Bk. IV. Prop. VI).* 

EXAMPLES, 

1. The base, AB, of. a triangle is 60 yards, and the pe^ 
pendicular, CD, 30 yards: what is the area? 

-rrr .. , ,.. i , , OPERATION. 

We first multiply the base gO 

by the altitude, and the pro- 80 

duct is square yards, which 2)1600 

we divide by 2 for the area. Arts. 760 square yards, 

2. In a triangular field the base is 60 chains, and the pe^ 
pendicular 12 chains : how much does it contain ? 

3. There is a triangular field, of which the base is 45 rods 
and the perpendicular 38 rods : what are its contents ? 

4. What are the contents of a triangle whose base is 75 chains 
and perpendicular 36 chains ? 

327. A rectangle is a four-sided figure like 
a squai'e, in which the sides are perpendicular 
to each other, but the adjacent sides are not 
equal. 

* All the references are to Davies* Legendre. 



Quest. — 326. What is the base of a triangle? What the altitude? 
What is a right-angled triangle ? Which side is the hypothenuse ? 
What is the area of a triangle equ^ to ? 327. What is a rectangle ? 
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328. A parallelogram is a four-sided 
figure which has its opposite sides equal 
and parallel, but its angles not right- 
angles. The Hne DE, perpendicular to 
the base, is called the altitude. ^ 

329* To find the area of a square, rectangle, or parallelo* 
gram. 

Multiply the hose hy the perpendicular height, and the pr(h 
duct will he the area (Bk. IV, Prop. V). 

EXAMPLES. 

1. What is the area of a square field of which the sides are 
each 66.16 chains? 

2. What is the area of a square piece of land of which the 
sides are 54 chains? 

3. What is the area of a square piece, of land of which tho 
rides are 75 rods each ? 

4. What are Jthe contents of a rectangular field, the length 
of which is 80 rods and the breadth 40 rods ? 

5. What are the contents of a field 80 rods square ? 

6. What are the contents of a rectangular field 30 chains 
long and 5 chains broad ? 

7. What are the contents of a field 54 chains long and 
18 rods broad? 

8. The base of a parallelogram is 642 yards, and tho per- 
pendicular height 720 feet: what is the area ? 

330. A trapezoid is a four-sided figure ' P ^ 
ABCD, having two of its sides, AB, DC, 
parallel. The perpendicular EF is called 
the altitude. 



B 



Quest. — 828. What i8 a parallelogram ? 329. How do you find the 
area of a square, rectangle, or parallelogram ? 330. What is a trape- 
Eoid? 
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331. To find the area of a trapezoid, 

Multiple/ the sum of the two parallel sides^by the altitudt^ 
and divide the product by 2, and the quotient will he the am 
(Bk. IV. Prop. Vn). 



EXAMPLES. 



1. Required the area or contents of the trapezoid ABCD, 
having given AB=643.02 feet, DC=428.48 feet, and EF 
=342.32 feet. 



We first find the sura of 
the sides, and then mul' 
tiply it by the perpendi- 
cular height, after which, 
we divide the product by 
2, for the area. 



OPERATION. 

643.02 + 428.48 = lOYLSO = 
sum of parallel sides. Then, 
1071.60 X 342.32=366795.88; 

a,ia, 366795.88 ^183397.94 = 

the area. 



2. What is the area of a trapezoid, the parallel sides of 
"which are 24.82 and 16.44 chains, and the perpendicular dis- 
tance between them 10.30 chains? 

3. Required the area of a trapezoid whose parallel sides 
are 61 feet, and 37 feet 6 inches, and the perpendicular dis- 
tance between them 20 feet 10 inches. 

« 

4. Required the area of a trapezoid whose parallel sides 
are 41 and 24.5, and the perpendicular distance between 
them 21.5 yards. 

6. What is the area of a trapezoid whose parallel sides are 
16 chains, and 24.5 chains, and the perpendicular height 
30.8 chains? 

6. What are the contents when the parallel sides are 40 and 
64 chains, and the perpendicular distance between them 52 
chains ? » 



Quest. — 831. How do you find the area of a trapezoid? 
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332.. A circle is a portion of a plane 
bounded by a curved line, every part of 
'which is equally distant from a certain 
point within, called the centre. 

The curved line AEBD is called the 
circumference; the point the centre; the 
line AB passing through the centre, a diameter; and 06 the 
radius. 

The circumference AEBD is 3.1416 times as great as the 
diameter AB. Hence, if the diameter is 1, the circumference 
will be 3.1416. Therefore, if the diameter is known, the cir- 
cumference is found by multiplying 3.1416 by the diameter 
(Bk. V. Prop. XIV). 

EXAMPLES. 

1. The diameter of a circle is 8 : what is the circumference ? 



The circumference is found by 
simply multiplying 3.1416 by the 
diameter. % 



OPERATION. 

3.1416 
8 



Ans, 25.1328 



2. The diameter of a circle is 186 : what is the circumfer- 
ence? 

8. The diameter of a circle is 40 : what is the circumfer- 
ence? 

4. What is the circumference of a circle whose diameter 
is 67? 

333* Since the circumference of a circle is 3.1416 times 
as great as the diameter, it follows, that if the circumference is 
known, we may find the diameter by dividing it by 3.1416. 

Quest. — 332. What is a circle? "What is the centre? What is the 
circumference ? What is the diameter ? What the radius ? How many 
times greater is the circumference than the diameter ? How do you 
find the circumference when the diameter is known? 838. How do 
you find the diameter when the circumference is known? 
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1. What is the diameter of a circle whose < 
u 157.08) 

We divide the circumference I oferatioh. 

by 3.1416, the quotient 60 U the 3.1410)167.080(60 

diameter. I 157.OB0 

3. What is the diameter of a circle whose drcumfeience 
is 28304.3688! 

a. What is the diameter of a drde whosa drctmi^'ence 
is 13700) Am. . 

334. To find the area or contents of a circle, 

MulUply the square of the diameter by the decimal .7864 
(Bk. V. Prop. XII. Cor. 2). 



, What is the area of a drde whose diameter is 12 ) 

We first square the diam- 



OPXRATIOH. 



144 X. 7854=113.0876 
An». 113.0976 



eter, giving 144, which we 
then multiply by the decimal 
.7864: the product is the 
area of the circle. 

2. What is the area of a circle whose diameter is 5 I 

3. "Vthat is the area of a circle whose diameter is 14 1 

4. How many square yards in a drcle whose diame^r is 
8i feet) 

335. A sphere is a solid termina- 
ted by a curved surfece, al! the points 
of which are equally distant from a 
certain point within, called the centre. 
The line AD, passing through its cen- 
tre C, is called the diameter of the 
sphere, and AC ite radius, 

fttrsBT.— 884. How do you find the area of a circle t 88B. Wlul 
b a gpberef Wliat ia a diameter I Wbnt ia a radius I 
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336. To find the surface of a spbere, 
Mvlti^piy the square of the diameter by 3.1416 (Bk. Vm 
Prop. X. Cor.) 



3.1416 



Am. 118.976 



1. What is the surface of a sphere whose diametet is 6 t 
"We simply multiply the deoi- 

lual 3.1416 by the square of 
the diameter : the product is the 
surface. 

2. What is the surface of a sphere whose diameter is 14 t 

3. Required the number of square inches in the surfoce 
of ft sphere whose diameter is 3 feet or 36 inches. 

4. Required the area of the surface of the earth, its mean 
diameter being 7018.7 miles. 



MENSURATION OF SOLIDa 
337. A cube is a body, or solid, 
having six equal faces, which are 
squares. If the sides of the cube 
be each one foot long, the solid is 
called a cubic or solid foot. But 
when the sides of the cube are one 
yard, as in the figure, the cube is " ^ **"'-' ^""^ 
called a cubic or solid yard. The base of the cube, which is 
the &ce on which it stands, contains 3x3=9 square feet 
Therefore 9 cubes, of one foot each, can be placed on the base. 
If the solid were one foot high it would contain 9 cubic feet; 
if it were 2 feet high it would contain two tiers of cubes, or 
18 cnbio feet; and if it were 3 feet high, it would contain 

QinBT.— 8S8. Haw do 7011 find the surfiLCa of a sphere I S3T. Wliat 
bnenbet What is a caliic or solid foot) Wbat isacnlncTardt Bow 
oany oabic t»at in a cabin yard t 
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three tiers, op 27 cubic feet. Hence, the contents of a solid 
are equal to the product of its length, breadth^ and height, 

338, To find the solidity of a sphere, 

Multiply the surface by the diameter and divide the pro- 
duct by 6, the quotient will be the solidity (Bk. VIIL Prop. 
XIV. ^ch. 3). 

EXAMPLES. 

1. What is the solidity of a sphere whose diameter is 12 ? 

OPERATION. 



multiply by 



12 =144 
3.1416 

surfece =452.3904 

diameter . 12 

6 )5428.6848 

solidity =904.7808 



We first find the surface by 
multiplying the square of the 
diameter by 3.1416. We then 
multiply the surface by the dia- 
meter, and divide the ' product 
by 6. 

2. What is the solidity of a sphere whose diameter is 8 ? 

3. What is the sohdity of a sphere whose diameter is 16 
inches ? 

4. What is the solidity of the earth, its mean diameter be- 
ing 7918.7 miles? 

5. What is the solidity of a sphere whose diameter is 12 feett 

339. A prism is a solid whose ends 
are equal plane figures and whose 
faces are parallelograms. 

The sum of the sides which bound 
the base is called the perimeter of the 
base, and the sum of the parallelo- 
grams which bound the solid is called 
the convex surface. 

340. To find the convex surface of 
a right prism. 

Quest. — What are the contents of a solid equal to? 838. How do 
you find the solidity of a sphere? 839. What is a prism? What is 
the perimeter of the base ? What is the convex surface ? 
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Multiply the perimeter of the base by the perpendicular 
height^ and the product will be the convex surface (Bk. YIL 
Prop. I). 

EXAMPLES. 

1. What is the convex surface of a prism T^ose hase is 
vX)imded hj 6ve equal sides, each of which is 35 feet, the alti- 
tude being 52 feet? 

2. What is the convex surface when there are eight equal 
sides, each 15 feet in length, and the altitude is 12 feet ? 

34L To find the solid contents of a prism, 

Ifuttiply the area of the base by the altitude, and the 
product will be the contents (Bk. VII. Prop. XIV). 

EXAMPLES. 

1. What are the contents of a square prism, each side 
of the square which forms the base being 16, and the alti- 
tude of the prism 30 feet ? 

We first find the area of the 
square which forms the base, and 
then multiply by the altitude. j^^^ *JQQ0 

2. What are the solid contents of a cube, each side of which 
is 48 inches? 

8. How many cubic feet in a block of marble, of which 
the length is 3 feet 2 inches, breadth 2 feet 8 inches, and height 
or thickness 5 feet? 

4. How many gallons of water will a cistern contain, whose 
diniensions are the same as in the last example ? 

5. Required the solidity of a triangular prism, whose height 
. is 20 feet, and area of the base 691. 



16=256 
30 



Q0JQ5T.— 840. How do you find the convex surfiace of a prism ff 
841. How do you find the solid contents of a prism ! 
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312. A cylinder is a round body with 
circuUr ends. The line EF is called the 
asi^ or altitude, and the drcnlar sut&ce 
the convex sur/atx of the cylinder. 



343. To find the convex siir&ce of a cylinder, 
Multiply the circttmjavnee of the hast by tkt alUlydt, 

and the product mil be the convex mrface (Bk. Vltt 

Prop. I). 



3.1416 

20 

63.8320 

40 

Ans. 2513.2800 



1. What is the convex surface of a cylinder, the diametar 
of whose base is 20 and the altitude 40 ) 

■^e first multiply 3.1416 by 
tiie diameter, which gives the cir- 
cumference of the base. Then 
multiplying by the altitude, we 
obt^ the convex surface. 

2. What is the convex surface of a cylinder whose altitude 
is 28 feet and the circumference of its base 6 feet 4 inches t 

3. What is the convex surface of a cylinder, the diameter 
of whose base is 15 inches and altitude 5 feet ! 

4. What is the convex surface of a cylinder, the diameter 
of whose base is 40 and altitude 50 feet! 

344. To find the solidity of a cylinder. 
Multiply the area of tlie base by the altitude : the product 
will be the solid contents (Bk. VIII. Prop. II). 

QiTEaT— 342. What is a qrlinderl Tfrh«t is the axil or altitudsl 
What J3 IhecoQvei surfooe I 343. How do you find iha convex aurbca! 
944. Sow do you find Iha »a\i4\lj at a ctMoAw \ 



MENSURATION. 



340 



EXAMPLES. 



1. Bequired the solidity of a cylinder of which the altitude 
■B 11 feet, and the diameter of the base 16 feet. 

OPERATION. 



We first find the area of the 
base, and then multiply by the 
altitude: the product is the soli- 
dity. 



16 =256 

.7854 

area base 201.0624 

' n 

2111.6864 



2. What is the solidity of a cylinder, the diameter of whose 
base is 40 and the altitude 29? 

3. What is the solidity of a cylinder, the diameter of whose 
base is 24 and the altitude 30? 

4. What is the solidity of a cylinder, the diameter of whose 
base is 32 and altitude 12 ? 

6. What is the sohdity of a cylinder, the diameter of whose 
base is 25 and altitude 15 ? 



345. A pyramid is a solid formed 
by several triangular planes united at 
the same point S, and terminating in 
the different sides of a plane figure, as 
ABODE. The altitude of the pyramid 
is the line SO, drawn perpendicular to 
the base. 




346. To find the solidity of a pyramid. 
Multiply the area of the base by tJj>e altitude^ and • divide 
the product by 3 (Bk. VIL Prop. XVII). 



Quest. — 845. What is a pyramid ? What is the altitude of a pjrramid I 
846. How do you find the solidity of a pyramid f 



HBHflDRATIOir. 



1. Bequired the soUdity of a pyr&mid, of wUch th« uet 

of ttie base ia 86 and the altitude 24. 



We umply multiplj ths area of the 
base 66, by the altitude 24, apd then 
divide the product by 3. 



2. What ia the solidity of a pyramid, the area of whoM 
base is 365 and the altitude S6) 

3. What is the soHdity of a pyramid, the area of vhcM 
base is 207 and altitude 3G! 

4. What is the solidity of a pyramid, the area of vhoM 
base is 562 and attitude 30 } 

6. What are the sohd contents of a pyramid, the area of 
whose base ia 640 and altitude 32! 

6. A pyramid haa a rectangular base, the sides of which 
are GO and 24 ; the altitude of the pyramid is 36 : wh«t 
are its solid contents) 

1. A pyramid with a square base, of which each taia 
is IS, has an altitude of 24 : what are its solid contents) 



347. A cone is a round body with 
a circular base, and tapering to a point 
called the vertex. The point C is the 
vertex, and the line CB is called the 
axb or altitude. 




Qrasr.— 847. What ia a cone I What is the t 
arisf 348. How do you find 4te w^iil^ ot i> c 



OPERATION. 



36x.7854 = 28.2744 



3 )311.0184 
Jns. 103.6728 
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348. To find the solidity of a cone, 

Multiply the area of the base by the altitude, and divide 
the product by 3; or, multiply the area of the base by one- 
tliird of the altitude. {Bk. VIII. Prop. V.), 

EXAMPLES. 

1. Required the solidity of a eone, the diameter of whose 
base is 6 and the altitude 11. 

We first square the diameter, 
and multiply it by .7854, which 
^ves the area of the base. We 
next multiply by the altitude, and 
then divide the product by 3. 

2. What is the solidity of a <ione, the diameter of whose 
base is 36 and the altitude 27 ) 

3! What are the sohd contents of a .cone, the diameter 
of whose base is 35 and the altitude 27 ! 

4. What ia the solidity of a cone, whose altitude is, 27 feet 
and the diameter of the base 20 feet! 

RIGHT ANGLED TRIAITOLE. 

349. The properties of the right angled are so important 
as to be worthy of particular notice. 

In fisaTY right angled tri- 
angle, the square described on 
the hypothenuse, is equal to 
the sum of the squares de- 
scribed on the other two sides. 

Thus, if ABC be a right an- 
gled td^gle, right angled at 
C, then will the square D de- 
scribed on AB be equal to the 
■nm of the squares £ and F, 
described on the sides CB and 
AC. This is called the carpenter's theorem. 
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Hence, to find the hypothenuse when the base and pe^ 
pendicular are known, 

1st. Square each side separately, 2d. Add the squam 
together, Sd. Extract the square root of the sum^ and the 
result will be the hypothenuse of the triangle, 

EXAMPLES. 

1. The wall of a building, on the brink of a river is 120 
feet high, and the breadth of the river 70 yards : what is the 
length of a line which would reach firom the top of the wall 
to the opposite edge of the river ? 

2. The side roofe of a house of which the eaves are of the 
same height, form a right angle with each other at the top. 
Now, the length of the rafters on one side is 10 feet, and on 
the other 14 feet: what is the breadth of the house? 

3. What would be the width of the house, in the last ex- 
ample, if the rafters. on each side were 10 feet? 

350. When the hypothenuse and one side of a right an- 
gled triangle are known, to find the other side. 

Square the hypothenuse and also the other given side, and 
take their difference : extract the square root of their differ 
ence, and the result will be the required side, 

1. The height of a precipice on the brink of a river, is 105 
feet, and a line of 320 feet in length will just reach from the 
top of it to the opposite bank : required the breadth of the 
river. 

2. The hypothenuse of a triangle is 53 yards, and the per- 
pendicular 45 yards: what is the base? 

8. A ladder 60 feet in length, will reach to a window 40 
feet from the ground on one side of the street, and by turn- 
ing it over to the other side, it will reach a window 50 feet 
from the ground: required the breadth of the street. 

Quest. — 849. What is the property of a right angled triangle f When 
cao jou find the hypothenuse^ Ho\7 \ E5Q. How do you find a side I 
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351. There are six simple machines, which are called Me' 
chanical powers. They are, the Zevcr, the Pulley, the Wheel 
and Axle, the Inclined Plane, the Wedge, and the Screw, 

352. To understand the power of a machine, four things 
must be considered. 

Ist. The power or force which acts. This consists in the 
efforts of men or horses, of weights, springs, steam, &c, 

2d. The resistance which is to be overcome by the power. 
This generally is a weight to be moved. 

8d. We are to consider the centre of motion, or fulcrum^ 
which means a prop. The prop or fulcrum is the point about 
which all the parts of the machine move. 

4th. We are to consider the respective velocities of the, 
power, and resistance. 

353. A machine is said to be in equilibrium when the 
resistance exactly balances the power, in which case all the 
parts of the machine are at rest. 

We shall first examine the lever. 

354. The Lever, is a straight bar of wood or metal, which 
moves around It fixed point, called the fulcrum. There are 
three kinds of levers. 




1st. When the fulcrum is be- 
tween the Weight and the power. 



* Hiis article is taken from a Practical Work ^or mechanics, entitled 
'Mensuration and Drawing." 

QmEST. — 851. How many simple machines are there I What are they 
ealled f 852. What things must be considered in order to understand the 
power of a machine ? 853. When is a machine said to be in equili- 
brium ! 854. What is a lever) How many kinds of levers are there t 
Describe the first kind. 
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2cL When the weight is 
between the power and the 
fiikrum. • 




8d. When the power is 
between the fulcrum and the 
weight. 

The parts of the lever 
from the fulcrum to the 
weight and power, are call- 
ed the arms of the lever. 






, 355. An equilibrium is produced in all the levers, when 
the weight multiplied by its distance from the fulcrum is 
equal to the product of the power multiplied by its distance 
from the fulcrum. That is. 

The weight is to the power ^ as the distance from the potoer 
to the fulcrumy is to the distance from the weight to tJu 
fulcrum, 

EXAMPLES. 

1. In a lever of the first kind, the fulcrum is placed at 
the middle point : what power will be necessary to balance a 
weight of 40 pounds? 

2. In a lever of the second kind, the weight is placed at 
the middle point : what power will be necessary to sustain 
a weight of 60 Ibs^? 

3. In a lever of the third kind, the power is placed at 



Quest. — Where is the weight placed in the second kind! "Where 
is the power placed in the third kind ? 855. When is an eqailibriom 
produced in all the levers ? What is then the proportion between the 
weight and power? 
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the middle point: what power will be necessary to sustain 
a weight of 25 lbs.? 

4. A lever of the first kind is 8 feet long, and a weight 
of 60 lbs. is at a distance of 2 feet from the fiilcrum : what 
power will be necessary to balance it? 

5. In a lever of the first kind, that is 6 feet long, a weight 
of 200 lbs. is placed at 1 foot from the fulcrum : what power 
mil balance it? 

6. In a lever of the first kind, like the common steelyard, 
the distance from the weio:ht to the fulcrum is one inch: 
at what distance from the fulcrum must the poise of 1 lb. 
be placed, to balance a weight of 1 lb. ? A weight of Ij lbs.? 
Of 2 lbs.? Of 4 lbs.? 

7. In a lever of the third kind, the distance from the 
fulcrum to the power is 6 feet, and from the fulcrum to the 
Weight 8 feet : what power is necessary to sustain a weight 
of 40 lbs: ? 

8. In a lever of the third kind, the distance from the ful- 
crum to the weight is 12 feet, and to the power 8 feet: 
what power will be necessary to sustain a weight of 100 lbs.? 

356. Remarks. — In determining the equilibrium of the 
lever, we have not considered its weight In levers of the 
first kind, the weight of the lever generally adds to the 
power, but in the second and third kinds, the weight goes to 
diminish the effect of the power. 

In the previous examples, we have stated the circumstances 
nnder which the power will exactly sustain the weight. In 
order that the power may overcome the resistance, it must 
of course be somewhat increased. The lever is a very im- 
portant mechanical power, being much used, and entering 
indeed into all the other machines. 

Quest. — 866. Has the weight been considered in determining the equi- 
librium of the levers? In a lever of the first kind, will the weight 
increase or diminish the power ) How will it be in the two other kinds I 



356 
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OF THE PULLEY. 

357. The pulley is a wheel, having a 
groove cut in its circumference, for the 
purpose of receiving a cord which passes 
over it. When motion is imparted to the 
cord, the pulley turns around its axis, 
which is generally supported by being at- 
tached to a beam above. 

358. Pulleys are divided into two kinds, fixed pulleys and 
moveable pulleys. When the pulley is fixed, it does not 
increase the power which is applied to raise the weight, but 
merely changes the direction in which \u acts. 



^ ^ 



359. A moveable pulley gives a mechan- 
ical advantage. Thus, in the moveable 
pulley, the hand which sustains the cask 
does not actually support but one-half the 
weight of it; the other half is suppoi*ted- 
by the hook to which the other end of 
the cord is attached. 




360. If we have several moveable pulleys, the advantage 
gained is still greater, and a very heavy weight may be 
raised by a small power. A longer time, however, will be 
required, than with the single pulley. It is indeed a general 
principle in machines, that wliai is gained in power, is 



Quest. — 857. What is a pulley ? 858. How many kinds of pulleys 
are there ? Does a fixed pulley give any increase of power ? 869. Does 
a moveable pulley give any mechanical advantage ? In a single move- 
able pulley, how much less is the power than the weight ? 860. "Will 
an advantage be gained by several moveable pulleys? « 
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tiTM ; and this b true for all ma- 
There b also an actual loss of power, 
resistance of the machine to mo- 
sing from the rubbing of the parts 
tgainst each other, which is called the frietion 
of the machiBe. This varies in the different 
nuchines, bat must always be allowed for, in 
calculating the power necessary to do a given 
Work. It would be wrong, however, to sup- 
pose that the loss was equivalent to the gain, 
Bod that no advantage is derived from the me- 
chanical powers. We are unable to augment 
onr strength, but, hj the aid of science we so 
divide the resistance, that by a continued exer- 
tion of power, we accomplish that which it 
would be impossible to effect by a single effort. 

If Id attaining this result, wa sacrifice time, we cannot 
but see that it is most advantageously exchanged for power. 
361. It is plain, that in the moveable pulley, all the parts 
of the cord will be equally stretched, and hence, each cord 
running from pulley to pulley, will bear an equal part of the 
■weight; consequently the power will always be equal to the 
weiffht, divided by the number of cords which reach from 
pullei/ to pulley. 



1. In a single immoveable pulley, what power will support 
a weight of 60 lbs.! 

2, In a single moveable pnlley, what power will support 
a weight of 80 lbs.) 

8. In two moveable pulleys with 5 cords, (see last fig.,) 
what power will support a weight of 100 Iba. ! 

Q/otst. — Slata the general principle in luicLinas. Whiit does the 
actual loes of power ariau frnm ! Wliat is (hia nibbing called t Doob 
this vary in different niBcliincB? 3iil. In tlie moveable pulley, what 
proportion eiiats between the curd and the weight I 
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362. This machme is coin- 



/■"N 



p<»ed of a vheel or crank 
— firmly attached to a cyl- 
iodrical asle. The axle is 
supported at ita ends by two 
pivots, which are of less dia- 
meter than th'e aile aroniid 
which the rope b coiled, 
and which turn freely about 
the points of supporL In 
order to balance the weight, 
we must have 

The power to the leeiffkl, a* the radius of the axlt, to lb 
Uagth of ilie crank, or radiut of the wheel. 




1. What must be the leDgth of a crank or radius gf i- 
wheel, in order that a ]iower of 40 lbs. may balance a weight 
of 600 lbs. suspended from aa axle of 6 inches radius ? 

2. "What must be the diameter of an axle that a power of 
100 lbs. applied at the circumference of a wheel of 6 feet 
diameter may balance 400 lbs.! 



363. The inclined plane is nothing more than a slope or 
dechvity, which is used for the purpose of rfusing weighti. 
It is not difficult to see that a weight can he forced up u 
indined plane, more easily than it can be raised ia a yettieil 
line. But in this, as in the other machines, the advant^ 
ia obt^ned by a partial loss of power. 

QcEST. — 382. Of what ia the machine called the wheel sod ule, coot 
posed t Bow b thea^e sappoHed ) Giie the proportica between Ibl 
power and tlie weight SfiS. What is aa inclined ^anet 



OF THE MECHANICAL POWERS. 



359 




Thus, if a weight W, 
he supported on the in- 
clined plane ABC, by a 
cord passing over a pul- 
ley at F, and the cord 
from the pulley to the weight be parallel to the length of 
the plane AB, the power P, will balance the weight W, when 
P : W : : height BC : length AB. 

It is evident that the power ought to be less than the 
weighty since a part of the weight is supported by the plane. 

EXAMPLES. 

1. The length of a plane is 30 feet, and its height 6 feet: 
what power will be necessary to balance a weight of 200 lbs.? 

2. The height of a plane is 10 feet, and the length 20 feet: 
what weight will a power of 50 lbs. support? 

3. The height of a plane is 15 feet, and length 45 feet: 
what power will sustain a weight of 180 lbs.? 



I 



THE WEDGE. 




364. The wedge is composed of two 
inclined planes, united together along 
their bases, and forming a solid A€B. 
It is used to cleave masses of wood or 
stone. The resistance which it over- 
comes is the attraction of cohesion of 
the body which it is employed to separate. The wedge acts 
principally by being struck with a hammer, or mallet, on its 
head, and very little effect can be produced with it, by mere 
pressure. 

AU cutting instruments are constructed on the principle 

Quest. — What proportion exists between the power and weight when 
they are in equilibrium ! 864. What is the wedge ! What is it used 
for I What resistance is it used to overcome ! 



360 
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of the inclined plane or wedge. Such as have but one slop— 
ing edge, like the chisel, may be 'referred to the inclined plane, 
and such as have two, like the axe and the knife, to the 
wedge. 




THE SCREW. 

365. The screw is composed 
of two parts — ^the screw S, and 
the nut N. 

The screw S, is a cylinder 
with a spiral projection wind- 
ing around it, called the 
thread. The nut N is per- 
forated to admit the screw, 
and within it is a groove into 
which the thread of the screw 
fits closely. n 

The handle D, which projects from the nut, is a lever 
which works the nut upon the screw. The power of the screw 
depends on the distance between the threads. ' The closer the 
threads of the screw, the greater will be the power ; but thea 
the number of revolutions made by the handle D, will abo 
be proportionably increased ; so that we return to the general 
principle — what is gained in power is lost in time. The power 
of the screw may also be increased by lengthening the lever 
attached to the nut. 

The screw is used for compression, and to raise heavy 
weights. It is used in cider and wine-presses, in coiniiig, 

and for a variety of other purposes. 

,___^ t — 

Quest. — 866. Of how many parts is the screw composed! Describe 
tibe screw. What is the thread ? What the nut 9 What is the handle 
used for ! To what uses is the screw applied ! 
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PROMISCUOUS QUESTIONS. 

I. Two persons have put in trade each a certain sum ; 

tbat which the first contributed is to that of the second as 11 

to 15: the first put in $1359: what did the second con« 

tribute ? 

2. Twelve workmen working 12 hours a day have made 

k 12 days 12 pieces of cloth, each piece 75 yards long. 

How many pieces of the same stuff would have been made, 

each piece 25 yards long, if there had been 7 more work? 

Hjen? 

3. A workman earns $18,50 by working 12 days in 14, 
during these 14 days he spends 50 cents a day for his board 
and gives 4 cents a day to the poor; on Sunday he triples 
the alms. How long will it take him at this rate to pay his 
rent, which is $56, and a debt of $1 1,50 ? 

4. How much time would it require to receive $80 of in- 
terest with a capital of $400,'knowing that $600 placed at 
the same rate would produce an interest of $90 every three 
years ? 

5. If $100 at interest gains $3 every nine months, what 
capital would be necessary to gain $800 every two years ? 

6. Four partners have gained $21175 ; the first is to have 
$4250 more than the second; the second $1700 more than 
the third ; the third $1175 more than the fourth : what is the 
share of each ? 

7. The sum of two numbers is 5330, their difi^erencf 
1999 : what are the two numbers 1 

8. A person was bom on the 1st of October, 1792, at Q 
o'clock in the morning; what was his age on the 21st of 
September, 1 839, at half past 4 in the afternoon ? 

9. A merchant bought 80 yards of cloth, then sold 140 

yards, after which there remained to him one half the quan- 

16 
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tity he had in the store before his last purchase : what was 
this quantity ? 

10. Sound travels about 1142 feet in a second If then 
the flash of a cannon be seen at the moment it is fired, and 
the report heard 45 seconds after, what distance would the 
observer be from the gun ? 

11. A person having a certain sum borrowed $65,50, and 
then paid a debt of 894,90 ; he received $56,75 which was 
due him, and found that he had $49,30 after having expended 
$9,30. How much had he at first ? 

12. A house which was sold a second time for $7180, 
would have given a profit of $420 if the second proprietor 
had purchased it $130 cheaper than he did: at what price 
did he purchase it ? 

13. A person. purchased 78000 quills, for half of which he 
gave $4^50 per thousand, and for the rest 87^ cents per hun- 
dred; he sells them at 1-J- cents each: what is his prodt 
supposing he takes 265 for his own use ? 

14. In order to take a boat through a lock from a certain 
river into a canal, as well as to descend from' the canal into 
the river, a body of water is necessary 46J- yards long, 8 
yards wide, and 2| yards deep. How many cubic yards of 
water will this canal throw into the river in a year, if 40 
boats ascend and 40 descend each day except Sundays and 
eight holidays ? 

15. How many scholars are there in a class, to which if 
11 be added the number will be augmented one-sixteenth! 

16. A person being asked the time, said, the' time past 
noon is equal to ^ of the time past midnight : what was the 
hour ? 

17. What number is that which being augmented by 85, 
and this sum divided by 9, will give 25 for the quotient ? 

18. Three travellers have 1377 miles to go before they 
reach the end of their journey ; the first goes 30 miles a day, 
the second 27, and the third 24 : how many days should one 
set out after another that they may arrive together ? 
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19. A company numbering sixty-six shareholders have 

constructed a bridge which cost $200000 : what will be the 

gain of each partner at the end of 22 years, supposing that 

Mo persons pass each day, and that each pays one cent 

toll, the expense for repairs, &c., being $5 per year for each 

shareholder ? 

20. The entire length of the walls of a fort is 495 yards, 
their height 8^ yards, and their thickness 3 yards : how 
many years has it taken to construct them, each cubic yard 
having cost 16 francs, and the expenses having been 20086 
francs per year ; and what will this sum amount to in dollars 
and cents, at the custom house value ? 

21. One-fifth of an army was killed in battle, ^ part was 
taken prisoners, and ^ died by sickness : if 4000 men were 
?eft, how many men did the army at first consist of? 

22 » A person delivered to another a sum of money to re- 
ceive interest for the same at 4 per cent per annum. At the 
end of three years he received for principal and interest 
jei76 8^. What was the sum lent? 

23. A snail in getting up a pole 20 feet high, was observed 
to climb up 8 feet every day, but to descend 4 feet every 
night : in what time did he reach the top of the pole ? 

24. Four merchants A, B, C, and D, trade together; A 
clears J&76 4^. in 6 months, B £57 10^. in 5 months, C 100 
guineas in 12 months, and D, with a stock of 200 guineas, 
clears j&78 15^. in 9 months. Required each man's stock. 

25. Three merchants traded together as follows : A put 
in 82500 for 3 months, B $1750 for 5 months, and C $2000 
for 2 months : C's gain was $147,50. What must A and B 
receive for their respective shares, and what was the whole 
gain? ' _^ 

26. Three different kinds of wine were mixed together in 
such a way that for every 3 gallons of one kind there were 4 
of another, and 7 of a third : what quantity of each kind 
was there in a mixture of 292 gallons ? 

27. Divide £500 among four persons, so that when A ha 
j5i, B shaU have ^, C i, and D i- 



364 PROMISCUOUS QUESTIONS. 

28. Two partners have invested in trade $1600, by wiiicli 
they have gained 8300 ; the gain and stock of the second 
amount to $] 140. What is the stock and gain of each ? 

29. How many planks 15 feet long and 15 inches wide 
will floor a bam 60^ feet long and 33^ feet wide 1 

30. A merchant bought a quantity of wine for 8430. He 
sold 55 quarts of it for $24,50, and gained 5 cents a quart: 
how much wine had he at first? 

31. Twenty-five workmen have agreed to labor 12 hours a 
day for 24 days, to pay an advance made to them of $900 ; 
but having lost each an hour per day, five of them engage to 
fulfil the agreement by working 12 days : how many homs 
per day must these labor ? 

32. If a person receives $1 for -J of a day's work, how 
much is that a day ? 

33. If 14^ pieces of ribbon cost $26,50, how mach is 
that a piece ? 

34. What number is that of which ^^ )-, and ^ added to- 
gether, will make 48 ? 

35. A landlord being asked how much he received for the 
rent of his property, answered, after deducting 9 cents from 
each dollar for taxes and repairs, there remains $3014,30. 
What was the amount of his rents ? 

36. A person traded 360 yards of linen for cloth worth 
$1,62 per yard: how many yards of cloth has he received, 
and for how much has he sold the linen per yard, knowing 
that the price of a yard of cloth is equal to that of 2| yards 
of linen ? 

37. If 165 pounds of soap cost $16,40, for how much wiD 
it be necessary to sell 390 pounds, in order to gain the price 
of 36 pounds 1 

38. What is the height of a wall which is 14^ yards in 
length, and -j^ of a yard in thickness, and which has cost 
$406, it having been paid for at the rate of $10 per cubic 
"yard ? 

39. If the tare of a quantity of merchandise is 5426. Tof^t 
what is the gross weight, the tare being 4lb. in 100 ? 
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40. At what rate per cent will $1720,75 amouat to 
i 92325,86 in 7 years ? 
[ 41. In what time will $2377,50 amount to $2852,42, at 4 
i per cent per annum ? 

h 42. What principal put at interest for 7 years, at 5 per 
cent per annum, will amount to $2327,89 ? 

43. What difference is there between the interest of $2500 

I t 

for 4^ years, at 6 per cent, and half that sum for twice the 
time, at half the same rate per cent 1 

44. If, when I sell cloth at 8^. 9d, per yard I gain 12 per 
cent, what will be the gain per cent when it is sold for 10^. 
6d. per yard ? 

45. A tea-dealer purchased I20lb. of tea, f of which he 
sold at 10^. 6d. per. lb, ; but the rest being damaged, he sold 
it at a loss of £3 I2s,j after which he found he had neither 
gained nor lost. What did it cost him per lb., and what was 
the damaged tea sold for ? 

46. A piece of cloth containing 5000 ells Flemish was 
sold for $21250, by which the gain upon every yard was 
equal to |- of the prime cost of an English ell. What was 
the first cost of the whole piece ? 

47. A person lent a certain sum at 4 per cent per annum , 
had this remained at interest 3 years, he would have received 
for principal and interest $9676,80. What was the prin- 
cipal ? 

48. Three persons purchased a house for $9202 ; the first 
gave a certain sum ; the second three times as much ; and 
the third one and a half times as much as the two others 
together : what did each pay ? 

49. A piece of land of 165 acres was cleared by two 
companies of workmen ; the first numbered 25 men and tbe 
second 22 ; how many acres did each company clear, and 
what did the clearing cost per acre, knowing that the first 
company received $86 more than the second ? 

50. The greatest of two numbers is 15 and the sum of 
their squares is 346 : what are the two numbers ? 



366 PROMISCUOUS QUESTIONS. 

51. A water tab holds 147 gallons ; the pipe usually brings 
in 14 gallons in 9 minutes : the tap discharges, at a medium, 
40 gallons in 31 minutes. Now, supposing these to be left 
open, and the water to be turned on at 2 o'clock in the morn- 
ing ; a servant at 5 shuts the tap, and is solicitous to know in 
what time the tub will be filled in case the water continues 
to flow. 

52. A thief is escaping from an offipei. He has 40 miles 
the start, and travels at the rate of 5 miles -an hour ; tbe offi- 
cer in pursuit travels at the rate of 7 miles in an hour : how 
far must he travel before he o^rtakes the thief? 

53. Five merchants were in partnership for four years; 
the first put in $60, then, 5 months after, $800, and at length 
$1500, 4 months before the end of the partnership ; the sec- 
ond put in.at first $600, and 6 months after $1800 ; the third 
put in $400, and every six months after he added $500 ; the 
fourth did not cbntribute till 8 months after the commence- 
ment of the partnership ; he then put in $900, and repeated 
this sum every 6 months ; the fifth put in no capital, but kept 
the accounts, for which the others agreed to pay him $1,25 
a day. What is each one's share of the gain, which was 
$20000 ? 

54. A traveller leaves New Haven at 8 o'clock on Mon- 
day morning, and "walks towards Albany at the rate of 3 
miles an hour ; another traveller sets out from Albany at 4 
o'clock on the same evening, and walks towards New Haven 
at the rate of 4 nttles an hour : now supposing the distance 
to be 130 miles, where on the road will they meet? 

55. An employer has 45 workmen, by each of whom he 
gains 15 cents a day: how long a time would it require for 
them to gain him $468,93, and what must he pay them during 
this time, he paying each $1,25 a day? 

56. When it is 12 o'clock at New York, what is the hour 
at London, New York being 75° of longitude west of Lon- 
don? 

Since the circumference of the earth is supposed to be 
divided into 360 degrees (Art. 40), and since the sun appa' 



PRCMISCUOUS QUESTIONS. 



367 



rently passes through these 360° every twenty-four hours, it 
follows that in a single hour it will pass through one twenty- 
fourth of 360°, or 15°. Hence, there are 

15° of motion in 1 hour of time, 
1° of motion in 4 minutes 
V of motion in 4 seconds. 

If two places, therefore, have different longitudes, they 

will have different times, and the difference of time will be 

« 

one hour for every 15° of longitude, or 4 minutes for each 
degree, and 4 seconds for each minute. It must be observed 
that the place which is most easterly will have the time first, 
because the sun travels from east to west. 

To return then to our question. The difference of longi- 
tude between London and New York being 75°, the differ- 
ence of time will be found in minutes 
by multiplying 75° by 4, giving 300 
minutes, or 5 hours. Now since 
New York is west of London, the 
tinfe will be later in London; that 
is, when it is twelve o'clock at New 
York, it will be 5, p. m. in London ; or when it is 12 at Lon- 
don, it will be 7, A. M. at New York. 

57. Boston is 6° 40^" east longitude from the city of Wash- 
ington : when it is 6 o'clock p. m. at Washington, what is the 
hour at Boston ? 

The 6 degrees being mul- 
tiplied by 4 give 24 minutes 
of time, and the 40 minutes 
being multiplied by 4 give 
160 seconds, or 2 minutes 
40 seconds. The sum is 



OPERATION. 

75° 
4_ 

6 0)300 

Ans. 5 hours* 



OPERATION. 

6x4 = 24m. 
40 X 4 = 160^^= 2m. 40sec. 



26m. 40^cc. 



Ans. 26m. 40sec. past 6. 



26i7i. 40see,, and since Boston is east of Washington the time 
IB later at Boston. 

58. The difference of longitude of two places is 85° 20^ : 
what is the difference of time ? 
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ANSWERS. 



Em. 
2. 

3. 
4. 
5. 
6. 

7. 

8. 



9. 



10. 

11. 

12. 
13. 
14. 




Ans. 
i 1155s. 

< 13860ef. 
( 55440/ar. 

52405/ar. 1 16. 
37245A/: d. 

5726tu)o d. 

J 2767/r. <;. 
i 8301 ef. 

4343«a: d. 

r 216cr. , 

432^/. cr. 22. 
J 1080^. ' 

I 2l60sixd. 

I2960d. 
I5l840/ar. 

C 1493^. 
< 5975^r.J. 
( 71700/ar. 

C 2880J. I ^^• 

< 240^. 27, 
( -ei2. 28. 

29. 

^9gu. 4s. 4d. 30. 



Ans, 
J 241 Oct. 
I Je602 lOi. 

C 25920^. 
< 5184cf. 
( Jei296. 

J 18480agr. 
< 13200^. 

26215^. 
122/3. 2oz. ISpwC. 9gr 

f 3005 
J 24003 
I 72003 
L 144000^r. 

157ft 7J 43. 

86962^. 
soft 45 33 23 7gr. 

2688015. 
UT. 
42292/i. 



^105.|31.20r.l3c«,M^.22/6.4...' 
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Ex. 

32. 



Ans. 



«« i 403 T. 1 9cwt, Iqr, 2ilb. 
^'^' I 6oz. 231654496(fr. 



34. 
35. 
36. 

37. 
38. 

39. 
40. 

41. 

42. 

43. 

44. 
45. 
46. 
47. 



5024na. 
864y(fj. 

78JS. E. Iqr, 

\ U97E.E. 

} 23940wa. 
9996yrf. 
7996E. E, 1yd, 
6664£. Fr. 

376Sfur. 
I50720rd, 



f 88000y(?. 
J 26400q/i. 
^ 3168000m. 
9504000 Jar. 

200613/^ 6in, 

M755801600iar. 
< n72qrs. 4bu. IgaL 
( 3184^* over. 

12374P^ 



2214262*5^./^. 72sq. in. 

2800P. 



Ex. 

48. 

49. 
50. 
51; 
52. 
53. 
54. 
55. 
56. 
57. 
58. 
59. 
60. 
61. 
62. 

63. 
64. 
65. 
66. 
67. 

68. 
69. 
70. 



Ans. 
93A. 2R. 16jP. 

818ilf. 162A. 3R. 23P. 



19840iS.yi. 

37601285. in. 

44i0cards, 

43742eords 32S,fi. 



I3tuns 
3780qp^ 
970lhf. ank. 
85248^. 



32832p;. 
2972lQhf.pt. 

ISOQgal. 
\40Spk. 



124Qsacks. 
, 31557600^«c. 

1 89733554 jec. 

C 240yr. lOcfa. 4hr. 28m. 
\ 3Ssee. 



ADDITION. 



4. 
5. 
6. 
7. 
8. 



787676921. 

10570011. 

15371781930. 

45105211. 



9. 
10. 
11. 
12. 



16* 



13. 



6001001250561, 
6000037684799. 
128738075326 
21890459447. 
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Ex. 


Arts. 


Ex. 


Ans, 


14. 


1819857171437. 


47. 


403A. \R. IP. 


15. 


$108,892. 


48. 





16. 


$1057,87. 


49. 


3209^tm. Qhkd. 27gd. 


17. 


$800,076. 


50. 


5422pun. 57gd. 2qt. 


18. 




51. 


460tier. 29gal. lyt. 


19. 


$5498,043. 


52. 


297^al. 2qt, 


20. 


$67476,840. 


53. 




21. 


£684 5^. 7d, 


54. 


3235ar. Ifir. 4gd, 


22. 


je205 3s. lOd, 


55. 


3150AAdf. IGgal. Iqt, 


23. 




56. 


5220hhd. 4gaL 2f 


24. 


£240 6^. 8fJ. 


57. 


528ii. ch. I3bu. 2pi. 


25. 


23821b. \oz. \Qpwt. 


58. 


■ 


26. 


3AAlb. \02. I9pwt. 2Qgr. 


59. 


38425T. 6bu. 2pk, 


27. 


462/5. ^oz. lApwL 


60. 


409SCOWS l2L.ch. I9hu. 


28. 




61. 


4299yr. 7^mo. 2wk 


29. 


511HJ 115.33. 


62. 


525mo. Owk. 4ia. 


30. 


294HJ 05 73. 


63. 


— ^ 


31. 


36flj 55 63 13 18^. 


64. 


4444Ar. 23m. 50wc. 


32. 


464fij 05 53. 






33. 








34. 


3030t;tt7^ Iqr. 27lb. 




APPLICATIONS. 


35. 
36. 
37. 


92cwt. 2qr. I5lb. lOoz. 

3471b. 7oz. 6dr. 

47\y4. 2qr. Ina. 


1. 
2. 


1605260acfW. 

5 1st 3 yrs. 42390529^. 
(last " 4530902A. 


38. 
39. 


3821^. Fr. 


3. 

4. 


$2051423,77. 


40. 
41. 


• 4768^. Fl. Oqr. 2na. 
489X. Imi. 6fur, 


5. 


( 15995942 coins. 
< $5668663 =vaZMe. 


42. 
43. 


4487fur. 35rd. 5yd. 


6. 


( Imports, $303955539. 
\ JEayorf^, $287820350. 


44. 


644/^ Oin, Ibar. 


7. 


1287462. 


45. 


509A. 2R, IBP. 


8. 


3617900. 


46. 


4797 A. 2R. IIP. 


9. 


- 
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10. 

11. 
12. 
13. 

14. 

15. 

16. 



Ans, 
r 29884 to Br. N. Amer. 
) 66770 to U. S, 
* 96654 entire number, 

i38500tons. 

2'6l77\men. 

$70560. 

681 No, of vessels, 
403 sail vessels, 
144 steam vessels, 
$ 977911 of gold, 

1567420 of silver. 

2545331 entire sum. 



{ 



Ex. 
17. 



18. 



19. 



Ans, 
1104087. 

In 1790, 3924829. 

1800, 5305941. 

1810, 7265579. 

1820, 9638191. 

1830, 12861192. 

1840, 17063350. 

fin 1790, 607897 
1800, 893041. 
1810, 1191359. 
1820, 1627428. 
1830, 1998318. 
1840, 2487355. 



SUBTRACTION. 



1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 



81328. 

7559. 

£7 ISs, 9f J. 

33891899020240993. 



499972609093220149. 

149299788316514071. 

$179,577. 

$79,324. 



$999,955. 
$107,576. 
$566,034. 
$985,997. 



9oz, I7pwt, 20gr. 

I5lb. 3oz, I6pwt, 

2oz, \Spwt, 21gr. 



19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27, 
28. 
29. 
30. 
31. 
32. 
33. 
34. 
35. 
36. 



79flJ 105 63. 



133 03 15^. 

8flJ 105 73. 

12 T. 17ciot, 3qr. 

2cwt. 2qr, 2Ub, 



\3m, Uoz. 13dr. 

I34t/ds, 2qr. 3na. 
124£. E, 3qr, 3na. 
96E, Fr. 2qr. Ina. 



17 L. 2mi, efur. 

34rd. 4yd, 

4rd. 3|ya. 2fi. 

3ft. Oin. Ihar. 



37A. 2R. 34P. 
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JBx. 
37. 

88. 

39. 

40. 

42. 
43. 
44. 
45. 
46. 
47. 
48. 
49. 

So. 



6i. 



■63. 
64, 

66. 



Ans. 
lA. IR, 26P. 

4^. 2R. 39P. 

7iun 2hhd. 55gal. 



I tier, IgaL 3qt. 

7gal, 2qt. Ipt, 

Ihar, 3fir, 7gaL 

107bar. Ifir. 4gal. 



63AAJ. 2gal. 3^f . 

27X. ch. Ohu. Ipk. 

2tDeys 4qr. 2bu, 

52qr. 6bu. 3pk. 



Ex. 
51. 

52. 

53. 

54. 



Ans, 
2yr. llj^mo, 2wk. 

l27mo. 3wk. Ua. 

I47da. 2lhr, 56mtfl. 

52Ar. 50mm. 5Am. 



PROMISCUOUS EXAHFLES. 



55. 
56. 
57. 
58. 

59. 
60. 



£3 9^. 

£121 17^. Oji. 

J&980 2s. Id. 

ISOT. Ilcwt.i2lh, 

(5yr. ll^^mo.2wk. 
( 6da, 9Ar. 22min. 

340 35'=rfi/. oflat. 
165° 18'= « " long 



" Newton's age was 84yr. 2mo. 26da, 
Eiiler's " " 76yr. 4mo. 22da. 
Lagrange's " 77yr. 2mo. llda. 
Laplace's " " 78yr. 4da, 
From Newton's death to Jan. 1st, 
1846, was 
« Euler's " 
" Lagrange's " 
Laplace's 



(C 



i( 



tt 



u 
a 



3279hhd. 

{ 9372lbdtff. 

( 2428921 pop. of state. 

13277872 diff. 
18535786 whole pop. 



i 



•92449341,16. 



67. 
68. 
69. 
70. 
71. 
72. 



11 Syr. 9mo. 12da. 
62yr. 3mo. 24da, 
32yr. 8mo. 21 da. 
18yr. 9mo. bda. 

je5742078. 

$52315291. 

•2458211. 

•49282,03. 
•3466051,78. 



^^..h^-. 



Ex. 



73. 



M 
« 
(C 



<( 
(( 
iC 
<C 
(( 
C( 

<( 
<( 

« 
cc 

*l 



« 



(( 



« 



(( 
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From the foimding of St. Augustine, 280yr. 
" Jamestown, 238yr. 

Battle of Princeton, 69y»^« 

Surrender of Cornwallis, 64yr. 
Washington's Inauguration, 56yr. 
Washington's Death, 46yr. 

the French Berlin Decree, 39yr. 

Orders in Council, 3 Syr. 

Declaration of War, 33yr. 

Capture of the Guerriere, 33yr. 
" " Macedonian, 38yr. 
" York, 32yr. 

" Fort George, 32yr. 
Defeat at Sackett's Harbor, 32yr. 
Battle of Lake Erie, 32yr. 

of Chippewa, 31yr. 

of Niagara, 31yr. 

Sortie from Fort Erie, 31yr. 

Battle of New Orleans, 31yr. 
Death of Adams and Jeffer- 
son, ^^yr. 
Compromise Bill, 13yr. 
Death of Lafayette, 12yr. 
Remoyal*of the Cherokees, 7yr. 



« 
<( 

(C 

it 
u 
tt 
it 
u 
(( 
« 

(( 
<« 






(( 



(i 
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Ans, 
6mo. 9da 

lOmo. 4da, 
2mo, I4da, 
4mo. 29 da, 

lOmo. 17 da. 
3mo, 3da» 
3mo, 26da. 
4mo, 6da, 
Smo, 29da, 
6mo. 29 da, 
4mo, 2Sda, 

lOmo. 20da, 
9mo. 2 1 da, 
9mo. 20da, 
6mo, Ida, 
Smo, \2da, 
Imo, 23da. 
^mo, 
2mo, 9da, 

Smo, I3da, 
I mo, 5da, 
9mo. 2Sda, 
9mo, 22da. 



MULTIPLICATION. 



i. 
2. 
3. 
4. 

7. 

8. 
23. 
24. 
25. 
26. 



6776368. 


9. 


68653214. 


10. 


4563272. 


11. 


1301922. 


19. 




20. 


556321146764. 


21. 


17471252J13301. 


22. 



2324684880333. 
71109696492112, 



129359360000. 
13t29103000000- 
664763206000000. 
8799238229600000. 
2526426017908695000000. 
1093689368445084378777040, 

8371562339213807802080112 
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Ex. 
27. 

28. 
29. 
30. 
31. 
32. 



Ans, 
72058988008174745973090826 . 

95666032459647278072171264. 



4896. 
234048. 



314986464. 



Art. 67. 



1. 

2. 
3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 

19. 24r 
20. 
21. 
22. 



( $70,840. 
} 85,008. 
( 99,176. 

$7834,14. 

$12517,68. 

$77079,456. 



$341,25. 

$98,94. 

$813,020. 

$5869,75. 



$2426,15. 

$15169,50. 

$162,25. 

$21935,214. 



$963,66. 

$18844,01. 

jesi 6s. lOd. 

7cwt. Sqr.27lb, 8oz. 



£llOs, 2d. 
£1 9s. 2d. 



23. 
24. 
25. 

26. 
27. 
28. 

29. 
30. 
31. 
32. 
33. 
34. 
35. 
36. 
37. 
38. 
39. 
40. 
41. 
42. 
43. 
45. 
46. 
47. 
48. 
49. 
50. 
51. 
52. 
53. 



£2 Os. 6d. 
£2 Is. 8^. 



£2 I9s. 6d. 
£8 3s. 9d 

iei6 8^. 7^. 

£22 13^. 



lllb. 6oz. 9pwt. I2gr. 

I97yd. Iqr. Ina. 

£3 I9s. 4^. 

£66 19s. 6d. 



£65 19 J. 9^. 

£208 13^. 9d. 

£154 12 J. 3d. 

£42 Is. 6d. 



£819 6^. 

6901b. 8oz. I8pwt. I6gr. 

75A. 3R. 39P. 

£19 10s. 8|J. 



£33 3^. l^d. 

£83 2s. 8d. 

£137 7^. 3d. 

£698 2^. 



222cwt. 18lb. 
15cwt. 27lh. lloz. Idr. 
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Ex 
55. 

56. 

57. 

58. 

59. 

60. 

61 

62 



Ans. 
je2687 18^. 3d. 

jessi 2s: 7 ^d. 



£62 1^. 7id. 

£15299 18^. 4d. 

£51 7s, 2^d. 

£344 0^. ed. 



Ex. Ans, 

65. £566 5s. S^d. 

66. £17038 105. lid. 2^ar. 

67. £12422 2^. 7d, 2f/ar 

68. £2875 0^. 7\d. 

69. 

70. 
71. 
72. 



£658 0^. lid. l^far. 

£50 12 J. ^d. 

£2 10^. 2d. 2lfar 



DIVISION 



2. 
3. 
4. 
5. 
6. 

7. 
8. 

17; 



1. 

2. 
3. 
4. 
5 

2. 
3. 
4. 



407294f?|5. 

13195133^fJ. 

125139201f|^|. 



14243757748ff4J^. 
1 53959 19iff|^. 

SOOOIOOOsYtVj- 



9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 



131809655^^11^ 

9948157977^VV9¥t- 
59085714y8^. 

1258127lfHI- 
123456789. 



119191753,?^VVr 



9001844424018274624226|mf 



4 

IS' 



Aet. 79. 



Art. 80. 



132. 


3. 


4871000. 


4. 




5. 




7128368. 


6. 


918546. 


8. 




9. 


387. 


10. 


133. 


11. 


201. 


12. 



Art. 81. 



17085f|. 
67639f^. 
6129^. 
3095y^Jj. 



5203802-jy^. 

11805558ff. 

39096821^6^^. 
342972 19t%, 



Ans, 



876 

Ex. 

13. 

14. 10823637JJ. 
15 650i^. 
16. 206190192477^f Jl^Jfl^. 



( PAGES 88 — ^93. ) 



2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 



Art. 82. 

15655794jVV^. 



16871651^9^*^. 

47462565AV(^- 
8905748IHU*. 



4087692937T-\Vj?grj^. 

7943859f^. 
119092||fA8. 

71400714374. 



lQ24'i^0 6 5 2.547 



E3LOIPLES m DENOMINATE 
NUMBERS. 



2. 
3. 
4. 

5. 
6. 

7, 

8. 

9. 
10. 



jei5 195. 9i. l^ar. 

£1 11^.5 J. ll/iir. 

15^. l(f. 3l|/Jir. 



je9 18^. Stf. 3yV^ar. 
9yJ. 2^r. 1 Jna. 

( 4A. 32P. 20^^. yd. 
\ \ sq.ft. 72sq. in. 

8lb. IpvDt. 15|^^r. 



Ex. 
11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

22. 
23. 



2. 
3. 

4. 
5. 
6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 



Arts. 
2E. E. 3qr. ^na. 

£1 17 s. 6d. 

6d. l^far. 

17 s. llfrf. 



jE40 105. ed. 

Is. 9d 

lOfii. 

4s. 9/5V. 



lOoz, I5pwt. ^4^^jgr. 

17 cwt. 2qr. lUb. \4oz. 
13^(fr. 

39^. Fl. \qr. Zna. IJtn. 



APPLICATIONS. 



1. .2ir. Idcwt. 2qr. 6|Z6. 



$73,296+. 

$0,0899+. 

$1-283+. 

20-37868 rem. 



$1,255+. 
$1,244+ 

$25141072,267+. 

$0,06+. 

$166743,259+. 



37-2588 rem. 

38-190 rem 

$334477,744+. 
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Ex. 

1. 

2. 
3. 



PROPERTIES OF THE 9's. 



Art. 85. 



Ans. 
2. 7. 



1. 7. 

Art. 86. 

140487982-7. 



Ex. 
3. 



2. 



Ans. 
177234105-3. 



Art. 87. 

( 503602-7. 

\ Excess in minuend^ 7 

3 U5991735-7. ' 

\ Excess in minuend, 8. 



VULGAR FRACTIONS. 



1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 



2. 
3. 



Art. 98. 



Art. 99. 







Art. 


100. 




¥. 


1. 






Tm 


ff 


2. 






^. 


YV*. 


3. 






iNv- 


W- 


4. 
5. 






fWr- 


w. 


6. 






HH- 


W- 


7. 


• 




327 


w. 


8. 


Art. 


101. 


TsH' 


tV. 


1. 










2. 




V, V. y- 


^A. 


3. 




Tt> r6» \ • 


tW. 


4. 




H"-. 


^• 


1^- 


5. 






ifi. 


A^y 


6. 










7. 




w. 


Vi'. 


iSa* 


8. 




w. 


4fi. 


Art. 


102. 








41. 


41. 10*. 


. IXt. J 


!.?». M4 


. Zia. 



m> m> m' t'a. h. i*i. 
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Art. 103. 



Ex. 










Ans, 


3. 










«4» ffl> Tlf> V 4 


4. 


11 


fo» 45> 


sf > 30» 


Tff» T3» TJ» 5r> 15> f 




oreXtest common 


DIVISOR. 


1. 




4. 






2o METHOD. 


2. 
3. 
4. 
5. 
6. 




45. 
630. 
267. 


2. 
3.' 




Art. 105. 

43, 3, 5 
3j 3, 2, 2, «, o. 




,12. 






Art. 106. 


7. 




8. 


2. 




3. 


8. 




4. 


3. 




25. 


9. 




3. 


4. 






10. 






5. 




15. 



LEAST COMMON MULTIPLE. 



3. 

4 

5. 

6. 

7. 

& 

9. 

10. 



840. 


11. 






147. 




2d\method. 


« 


840. 


3. 




1260. 




4. 




7200. 




78. 


5. 




2520. 


84. 


6. 




1008. 


1008. 


7. 






156. 


8. 




10800. 



REDUCTION OF VULGAR FRACTIONS. 

77 





Art. 110. 




6. 


2. 




.12f. 


7. 


3. 




2fyrf. 


'8. 


4. 




5^bu. 


9. 


5. 






10. 



219f 

19Hf. 

14. 
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Ex. 
11. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 



2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 

15. 

2. 
3. 



Ans. 
1073l3^»5- 

Art. 111. 

H¥^. ^F. ^Mf^. 






, '?7| = 78 
Art. 112. 






4 

T 



m 



183 



Art. 113. 






Ex. 
4. 

5. 

6. 

7. 

2. 
3. 
4. 



3. 

-4. 

5. 

2. 
3. 
4. 
5. 
6. 
7. 

4. 
5. 

6. 
7. 
8. 
9. 
10. 

11. 

12. 
13. 



Ans. . 



Art. 114. 






^s., 



¥• 



Art. 115. 



3 J. 5 

Tosol' 

^681 



ri 



3045 Q293 

3TT — ^^ttr 



Art. 116. 



SB 



. 9 9 

345f 

7 

J 8 09 8 5 20 
T3T8»9?T* 



Art. 117. 



525 



___, ^080 2220Q 



108 
1X4 » 



4T» 



518 102 6 1575 
T4¥' 'T% » TTIT 



C 2 06 64 
J 4^T2 ! 



M^976 

4b TT 



._-_- 16576 



/ 2 C 7 12 
^ 4 032 • 

113. 140 30 IP S 

trio' tTo» nu» iTo' 

) 4o3^» 4o3r2» Tbii* 



880 



( PAGB8 126 — 132. ) 



Em. 


Ans. 


JEx. 






^iU. 


14. 




3. 






^. V. V- 




3. 
4. 


Art. 118. 

A» "A* Tj' 


4. 
5. 
6. 






18 15 80 

ir&i 90> do' 

67 18 200 
T20» TJI>» 120* 


5. 
6. 
7. 


24» 54» fl' 

w. w> w. 


7. 

8. 




ISO 


208 400 693 
48 > 4^ > 4d ' 

T5» 15' A» h' 






Art. 119. 


9. 






36 60 5p €3 
iTO' d'd> 90' ^* 


2. 


iJ9 45» IT* 


10. 


Hi 


36 
4 8' 


4 8' 4T' 4T' 4f 



REDUCTION OF DBNOMINATB FRACTIONS. 



3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 



2. 

3. 

4. 

5. 



Art. 121. 



T^ 



^Vf^- 






TS2FgTr^* 



TT 









Art. 122. 



642^. 
480m. 



A 



6. 
7. 
8. 
9. 
0. 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 



2. 
3. 
4. 
5. 
^* 



5040gi. 



H- 



fpwt. 



Xl^iAoy,. 

Art. 123. 

9ar. 12fnr. 

2R. 20P. 
3j.4dL 

52^a/.2^. 



I 
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HtK. 


Arts. 


Ex. 


7. 


24gaL 2qt. 


9. 


8. 




10. 


9. 


7oz, 4pwt, 




10. 


Ipi. Ihhi. sigaL 2qt, 




11. 


7oz, 4pwt. 


11. 


12. 


Imt. 6/wr. 16rJ. 




13. 






14. 


6yd. Iqr, l^na. 


12. 


15. 


Ipt, Ihhd. Igal. 


13. 


16. 


29gaL Iqt. l^jpt. 


14. 


17. 


98da, Shr. 4m, 36Usec, 


15. 


18. 




16. 


19. 


5s, 4d, 


17. 


20. 


6cwt, 3qr, 6lb, 


18. 


21. 


lOS.ft.2l6S.in. 


19. 


22. 


^Ogai, 2j^a^jqt. 


20. 
21. 




Art. 124. 


22. 


3. 




23. 


4. 


^hhd. 


24. 


5. 


^cwt. 


25. 


6. 


^khd. 


26. 


7. 


dWff*^*- 


27. 


& 




28. 



61 
T44TJ 

61 
T9T5 

61 
TffoTJ 

61 



Ans. 

36 6_l ^- 

of 2da. 
of 3da, 
of 4da. 
of lOda. 
of 2dda, 



■£379 

\groat. 
^quarter. 



-k*- 



5T 
^hhd. 

■f^jL, ch. 



mhhd. 



ADDITION OF VULGAR FRACTIONS. 





Art. 126. 




6. 


w. 


2. 




£2\. 




Art. 127. 


3. 




y. 


2. 


-em. 


4. 




2. 


3. 


^iH 


5. 






4. 


HIS 



382 

Ex. 
5. 

6. 

7. 



2. 
3. 

4. 
5. 
6. 
7. 
8. 
9. 

2. 
8. 
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Ans. 



Art. 128. 



J399 
(go 

4 6 3 S3 
3080 



93 



3HSi- 



53 



170^-3_ 






Art. 129. 

14^m. = fj-fyi. 
2(fa. M^hr, 



Ex. 
4. 

5. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 

15. 

16. 
17. 
18. 
19. 



Ans, ' 
2qr. 17/6. loz. 3}|J. 

,lmu 3/ur. 18rd. 

Ictc^ Ijr. 27/5. l^oz. 

Us, 6^d. 

£3 Us. 

2oz, lOpwt. I2gr. 

2E, E. 4qr. Ofna. 

3/ttr. 25rd, 3yd. l^|in. 

2R, 20P. lliS^./^ 
58-^ Sq. in. 

3hhd. 37gal. 3lqt. 



2da. 2hr. 12m. 
55da. lOhr. 8\m. 



SUBTRACTION OF VULGAR FRACTIONS. 



Art. 131. 



2. 
3. 
4. 

2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 



Art. 132. 





10. 






75f. 


in- 


11. 

12. 
13. 






364j-*5. 
47f. 




14. 






-h- 




15. 
16. 






9H-. 


tr- 




Art. 


133. 




52- 


2. 


nkr 


. 59m. 


59^sec. 




3. 


1/4. 8oz. Idpwt. I6gr. 


3 

175- 


4. 


I6gal. 2qt. Ipt. 3^gi. 


H. 


5. 






9s. 3d. 


iil^i- 


6. 









( PAGES 141 — 146. ) 



983 



Ans, 
icwt, Iqr. I5lb.l02, 9|<ir. 

Us. 3f rf. 

9dz. 7pwt, I2gr, 

7cwt. Iqr. 27lb. 8oz. 



Ex. Ans. 

11. 

12. \m%. Ifur. I6rd 

13. 202da. 21 hr. 45m. 32}sec 

- . ( Troy oz. Ipwt. IS^gr. 
greater. 



MULTIPLICATION OF VULGAR FRACTIONS. 



Art. 135. 



3A- 
33ff. 

493lif- 



1 1969629 

Art. 136. 

. f 

If- 



20. 

. 9 8 



540. 



13, 



3. 
4. 
5. 
6. 



1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 



.11753^ 
4& 8 7 d fiT* 



Art. 137. 



608^. 
5987|- 



10622f. 



GENERAL EXAMPLES. 



303 
JITU' 

140 

$5X. 
$36. 

£2 3^. 9d. 



88^. 
«267f. 



DIVISION OF VULGAR FRACTIONS. 



Art. 139. 






4. 
5. 
6. 



ITJ 



'Uv 



Tn* 



884 
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Ex. 


Ans, 


7. 


M- 




Art. 140. 


1. 


1- 


2. 


291. 


3. 




4. 


68f|JJ. 


5. 


153801. 


6. 


30HH- 


7. 


J- 


8. 




9. 


71tVj- 


10. 


20|8. 


11. 


M- 


12. 


9A- 


13. 





14. 
15. 
16. 
17. 

18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 



Ans, 

1 7803 

21. 

5 



4^cts. 



$2^* 



SS^^-^jCts. 

i9?m 



$2 






DECIMAL FRACTIONS. 





Art. 143. 


15. 




1. 

2. 
3. 


41.3. 

16.000003. 

5.09. 


16. . 
17. 


.000003. 
.00039. 


4. 


65.015. 




Art, 144. 


5. 
6. 


2.00000003. 


1. 


$17,389. 


7. 


.492. 


2. 


$92,895. 


8. 


3000.0021. 


3. 




9. 


47.0021. 


4. 


847.25. 


10. 




5. 


$39,397. 


11. 


39.640. 


6. 


$12,003. 


12. 


300.000840. 


7. 


$147.04. 


13. 


.650. 


8. 


- 


14. 


50000.04. 


9. 


S4.006. 
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Ex. 


Ans. 


Ex. 


10. 


814.039. 


13. 


11. 


8149.332. 


14. 


12. 


$1328.005. 


15. 



385 

Ans- 



$0,058. 
$3856.02. 



ADDITION OF DECIMAL FRACTIONS. 



1. 


1306.1805. 


11. 


2. 


528.697893. 


12. 


3. 




13. 


4 


1.5415. 


14. 


5. 


446.0924. 


15. 


6. 


27.2087. 


16. 


7. 


88.76257. 


17. 


8. 




18. 


9. 


1835.599. 


19. 


10. 


397.547. i 





31.02464. 
1.110129. 



$641,249. 

.111. 

4.0006. 

2.413009. 



$1132.365. 



SUBTRACTION OF DECIMAL FRACTIONS. 



2. 


3277.9121. 


13. 


17.949. 


3. 


249.60461. 


14. 


.699993. 


4. 


9.888899. 


15. 




5. 




16. 


.999. 


6. 


2.7696. 


17. 


6373.9. 


7. 


1571.85. 


18. 


365.007495. 


8. 


.6946. 


19. 


20.9942. 


9. 


.89575. 


20. 




10. 




21. 


10.030181. 


11. 


1379.25922. 


22. 


2.0294. 


12. 


99.706. 







2. 

a. 



UULTIPLICATION OF DECIMAL FRACTIONS. 



329.307391. 
742.036196. 



4. 
5. 



26.99178 



17 



886 
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Ex. 
6. 

7. 

8. 

9. 

10. 
11. 
12. 
13. 



Ans. 
10376.283913. 

275539.5065. 

.020621125. 



175.26788356. 

.00043204577. 

215.67436025. 

.000000000294. 



Ex. 
14. 

15. 

16. 

17. 

18. 

19. 

20. 

21. 



Ans. 

933.8253150762. 
.25. 

.0025. 
.00715248. 

.02860992. 
2.435141056. 



2. 
3. 



CONTRACTION IN MULTIPLICATION. 



258.13005. 
162.525. 



4. 
5. 



3566163. 



DIVISION OF DECIMAL FRACTIONS. 



2. 
3. 

4. 

. 5. 

6. 

7. 



a. 



^. 



*. t 



Art. 152. 



2.22. 

8.522. 

33.331. 



12420.5. 

^25.05068. 

250.5068. 

2505.068. 

25050.68. 
L250506.8. 

r 48.65961. 
4865.961. 
48659.61. 
486596.1. 
4865961. 

41.622. 

416.22. 

4162.2. 

41622. 

416220. 

4162200. 



10. 



11; 
12. 
13. 
14. 
15. 
16. 
17. 
18. 



2. 
3. 
4. 
6. 



r 254.7347748. 

25473.47748.. 

254734.7748. 

2547347.748. 

25473477.48. 
L 254734774.8. 



1918+. 

.00473+. 
1.74412. 
69.7125. 



12976+. 
.0049589+. 



Art. 154. 



10970. 
60200. 



100. 
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Ex. 



6. 



3. 
4. 
5. 



1. 
2. 
3. 



Ans, 

no. 

100. 

1000. 

30. 

20. 

2000. 

12. . 

1200. 

500000. 



Art. 155. 



8.3111-f. 
1.563 + . 



Art. 156. 

339.513001y(/. 

155.1011/^. 

$88,141. 



Ex. 
4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. ' 
12. 

13. 



14. 



Ans, 
$11055.2925 



$140,625. 

$20.87. 

$3731.123. 

. 224. oSS. yd. 



$365.61525. 

$1.35 

269 acres = area. 
$13573.204 = cost. 
$50,458-1- = average 
price. 

$7631 .8855 z=z eldest 
so7i's share. 
^ $5723.914125 = share 
of each of thk other 
sons. 






2. 
3. 



CONTRACTION IN DIVISION. 



35.2843-3 rem. 



4. 11.5834036625-6 rem 

5. 3202.8870-1 rem. 



REDUCTION OF VULGAR FRACTIONS TO DECIMALS. 



2. 
3. 

4. 
5. 

6. 

7. 

8. 

9. 

10. 



.125. .0159-f-. 



.5. .0028 -f. 

1.496-}-. 

1.333-I-. .1629-1-. 
.792 + . 4.666-f-. 

.02343 + . 



.0003. 
.2224+. 



1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9 



.000000488+. 
.8571 + . 



.2571 + . 

.8947+. 

.008033 +f 

.23903+. 



1.5559+* 



388 
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Ex. 


Ans, 


Ex. 






Ans, 


20. 


.15909+. 


23. 









21. 


$100.8. 


24. 






1.25. 


22. 


817.85. 


25. 






3.0339+. 




REDUCTION OF DENOMINATE DECIMALS. 




Art.- 160. 


7. 






10.16666+. 


1. 


.0546875Z&. 


8. 






£.3729+. 


2. 
3. 


je.325. 


9. 
10. 






£.2325757+. 


4. 
5. 
6. 
7. 


.029166(fa. + . 

3.9375pk. 

.375</a. 

71.151mt.+. 


11. 
12. 

13. 

14. 


\ 


.12968/6.+. 
,05oz, 

,'S9S763lb. + troi/. (See 
Ariih., Art. 20, p. 23.) 


8. 

9. 

10. 


.00396iar. + . 
1 ,5yd. 


15. 
16. 


\ 


.633928ctt?/.+. 

.042965<:ti?^ + . (See 
Arith., Art. 20, p. 23.) 


11. 
12. 


..6625/6. 
.7282yr.-+. 


17. 
18. 






.3125yd. 
.55E,E. 


13. 




19. 








14. 


£25.977+. 


20. 






.48125^. 


15. 
16. 
17. 
18. 
19. 


.9375cM?^. 

.7391 mt. + . 

.2325 T. 

.7129Ja. + . 


21. 
22. 
23. 
24. 
25. 






.00992MJ. + . 

.104166cA.+. 

' .07472yr.+. 

.26 175 A 




Art. 161. 


26. 






.1005113m«.+. 


1. 


£19.8635+. 






Art. 162. 


2. 


£2.325. 


1. 






2qr. 14/6. 


3. 


.625^. 


2. 






2qt. IpL 


4. 




3. 








5. 


2.5yd. 


4. 






20gaL Iqt. 


6. 


1.046875Z6. 


5. 






I36da. 21i^. 
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Ex, 


Ans, 


Ex 


6. 


U. 8-J-CZ.+. 


14. 


7. 


\qr. l4oz, SJr.-f. 


15. 


8. 




16. 


9. 


2mi. 2ird. 5yd, I0in. + . 


17. 


10. 


6s. 9d: 


18. 


11. 


6cwt, 3qr, 


19 


12. 


8P. 


X «/• 


13. 




20. 



3. 
4. 
5. 
6. 



7. 
8. 
9. 



Ans. 
I2dr. 

15. 208ia. 3Ar. 23m. 33sec.+. 

£2 Is. I0d.+ 

£5 I2s. 9^d.+. 



'{ Icoom I strike 2pk, 
I3qt. Ijp/.-f. 

15 13-f 



CIRCULATING OR REPEATING DECIMALS. 

Art. 164. 
Factors of den. 5x5x2. decimal value .06. 

37x5x2. .OS'-S-f 



2x2x2x2x2x2x2x2x5. .01328125. 

Art. 165. 

5X5X5X2. .028. 

5x5x5x5. .0176. 

2X2X2X2X2X2X2. .1328125. 



3. 

4 

4. 



4. 



5. 



reduction of circulating pecimals. 
Art. 175. 



_8 5 4 1 



Art. 176. 



5_ 726_9 2 9 Q749 
3T» '495' E'Sq » *^ ' To* 
22 Z 7 5 4 3J. 
3Tff» 9>9 99 9' 



3J 217 21 
TS' 49lf» 22S» 



OTS* 



2. 



1. 



2. 



Art. 177. Sec. 2. 

2.4181818^. 
.5 925925'+. 

.008^497133^+, 
Sec. 4. 

165.16416416'+, 

.04'b40404'+. 

.03>7777/+. 

.5 333333 +. 

.4''757575V. 
1. 7^577577 +. 



S90 
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Eg. 
2. 

3. 
4. 



Art. 178. 



Ans, 
.1875 



.0 0344827586206896551724137931 + 



ADDITION OF CIRCULATING DECIMALS. 



2. 95.2>2964/+. 

3. 69.74^203112^ -f. 

4. 55.6^209780437503'+. 



5, 
6. 



47.4754481'+, 



SUBTRACTION OF CIRCULATING DECULALS. 



!. 


45.7>55'+. 


6. 




>. 


2.9"95/+. 


7. 


4.6 19^525'+. 


4. 


5.09. 


8. 


1.0923 7+ 


5. 


.65370016280906' + . 


9. 


1.3462"93/+. 



MULTIPLICATION OF CIRCULATING DECIMALS. 



2. 
3. 


1.093\)86^+. 


8. 


1 1 })68735402'+. 


4. 


1.6411 7+. 


9. 


.81654^108350'+. 


5. 


1.7183"39'+. 


10. 


189.30r97f+ 


6. 


1.4710"03/+. 


» 





DIVISION OF CIRCULATING DECIMALS. 



2. 13.570413 961038 +. 

3. 

4. 

a. 



7.71 9^54 V. 



6. ^ 3.r45'+. 

7. 3?82352941 17647058'+. 

8. - 



26.7837 428571 +.\ ^. 



\SA84-23+. 
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RATIO AND PROPORTION OF NUMBERS. 



1. 

2. 

.3. 

4. 

0, 

6. 
7. 

8. 

9. 
10. 
11. 

1. 



Art. 183. 



Ans. 



2. 

4. 
4. 



I- 

3 

To- 



A. 



Art. 185. 

3. 5. 2'» §• 



LI 
16* 



1. 

2, 
3. 



Art. 187. 



Ex. 
1. 9 

2. 

3. 16 



Ans» 



8 : : 18 



9 



4. 13 : 19 

5. 16 : 21 

6. 35 : 42 

7. 



48 
52 



Art. 188. 



16. 



27. 
76. 



80 : 105. 
210 : 252. 



8. 23 : 45 : : 207 : 405. 



6. 
h 

A. 



3 

4. 
5. 
6. 
7. 
8. 
9. 
10. 



Art 190. 



OF CANCELLING. 



1. 
2. 
3. 

4. 
5. 



11. 

9. 
2^. 

8. 



12. 
6. 



1. 
2. 
3. 



Art, 191. 



Art. 192. 



27. 



323. 

1 f;369 



2 : 8 : : 1 : '4. 
2 : 7 : : 6 : 21. 



RULE OF THREE. 





APPLICATIONS. 


3. 


1. 


. 8330. 


4. 


2. 


£9 6s. 8d. 


5. 



82762,80. 
3300i&. 
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Ex 
6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 

27. 

28. 
29. 
30. 
31. 

32. 

33. 
34. 

35. 



Ans, 
32 men. 

3Ar. 2m. 49^^see. 

16432^ miles, 

$121,875. 



20days. 

A200bu. 

£253 10^. J J. 

6oz. I5^^dr, 



£S I6s, 2^%d. 



Ex. 

17. 

18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 



Ans. 
£1913 es. Bd. 

£1270 Is. 9^. 



£39637 10^. 

120 i/ar(U. 

190 guineas. 

lOJlda. 

108000. 



Rate 3mi. l/ur. IS^jrd. per hour. 
Time 20hr. 21m. 2^sec. 



17 times round. 
4f f days. 



l3oz. per day. 

C 588000/i. total weight. 
\ 42000/5. spoiled. 

2018E.F/. 2qr. 

£9 3^. dd. 

C 35\yd. baize. 

< cost 11^. 2d. Ij^jfar, 

( per yard. 



36. 

37. 8^. 2d. 3||ff f/ar. 

38. $112,86. 

oQ { whole weight, 588000/6. 
'^^' I Ihey received, 546000/6. 

Q ^ whole weight 9408000©;?. 
* I l4oz per day. 



41. 



RULE OF THREE BY ANALYSIS. 



2. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 



87 miles. 

$78. 

504 mf/c^. 

$2,08. 



$380. 

$0,429+. 
30 days. 



11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 



105 days. 



I06yd. 2fl. 

5^ days, 

27 days. 

lib. 5oz. 9ldr. 



64 bottles. 
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Ex. 

19. 

20. 



Ans, 
25yr. 202</a. 2Ar. 

He gained $246,75. 



Ex. 

21. 

22. 



Ans. 
67j\gal. 



RULE OF THREE BY CANCELLING 



2. 
^ 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 



2. 
3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 

24. 



8s, 8d, 



160 days. 
270Qlb. 



$12. 

60 days. 

233526tt. 

£7 4s. 



20 c?ay^. 



13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 

22. 



54 dcn/s. 

6 days. 

12 days. 



3600. 
8^ yards. 
16 months 
121 yarJji 

jE:41, D'spart. 
£6i lOs. paid by each 
of the others. 



EXAMPLES INVOLVING FRACTIONS. 



jei 18^. Qd. 

£682 18^. 9^;. 

i:il2 12^. 9yW- 



£102 7^. 7J.4-. 

$1.431yV 

$14.58^. 

14 days. 



13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 



$52.50. 
$638.08+ 



$21 10^. l\d. 

62.734375 days. 

£77 3j. 7\d. 

$5,625. 



2700. 
293.28^aZ*. 



.005172 guineas. + . 
.71428ctt?r. + . 

At the equator, 1038^f miles. 

" Madras, dec. \0\0^^ miles. 

« Madrid, 

" Petersburg 

17* 



(C 



(( 



lU^hrs. 



794f|5 miUs. 
519^i mOit. 



394 
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DOUBLE RULE OF THREE. 



Ex. 


Ans. 


£«. 


5 




13. 


6. 


iieiebu. 


14. 


7. 


36 days. 


15. 


8. 


280Sqrs, 


16. 


9. 


168. 


17. 


10. 




18. 


11. 


10 days. 


19. 


12. 


9600 men. 
PRAC 


20. 

mcE. 


13. 


je91 Is. ^^d. 


32. 


14. 


£44 9^ 8|f J. 


33. 


15. 


£38 3^. 3^d. 


^4. 


16. 


£19 Is. 3l^d. 


35. 


17. 




36. 


18. i 


$1,575. 


37. 


19. 


V $547,50. 


38. 


20. 


$5. 


39. 


21. 


$108. 


40. ^ 


22. 




41. 


23, 


£10 15^. ff|(i. 


42. 


24. 


£18 7^. 6j\d. 


43. 


25. 


£3 75. 5f §J. 


44. 


26. 


£2051 13^. lO^^^d, 


45. 


27. 




46. 


28. 


$1617. 


47. 


29. 


$643,75. 


48. 


30. 


$519,75. 


49. 


81. 


£i877 10*. 9//^ J. 





540/S. yd. 



Ans. 
l4oz. 

36yd. long. 



27 men. 

£11 2/9J. 

4da, llkr. 54j\»^ot. 

8571 f 



£348 14*. l^yi. 
$135,375. 

$15. 
$1854. 



£199 1*. lO^J. 
$1095. 



$8,10. 



£550 11*. lO^d. 
£661 17*. 3^d. 
£445 5*. 4^^ 
$65,96625 



$148,2890625. 
$48,91796875. 
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TARE AND TRET. 



Ex. 
1. 

2. 

3. 

4. 

6. 

11. 

12. 
13. 
14. 

15. 
16. 
17. 



Ahs. 
Qbcwt. \qr. \^lb. 

Acwt. \qr. 15Z6. Soz. 



$265,16. 
£59 4^. 35%cZ. 



Ex. 
6. 

7. 

8. 

9. 

10. 



Ans. 
£912 14^. ^d. 



3T. Scwt. 3qr. Sib. 

6T. 12cw7/. 3qr. 3llb. 
Value,$30G,7246875. 

In leaf, $26,0586+ per c^(^^ 
In rolls, $29,5504+ " •♦ 

Net weight, 161cw?^ Iqr. 8.961/5. + . 
Value, $1177,709 + . 



( Net weight, 27cwt. 2qr. 6\lb. 
( Value, $232,837+. 

( Net Weight, lOcwt. 27^lb. 
Rvalue, $4,0417+. 

Net weight, 20cMJ^ 2qr. IS^lb. 

358.3 12^0^.+ 
Freight, $444,306+. 

Net weight, 298€V3t. 2qr. 23,454?^.+ 
Freight, $355,464+. 



« 


Art. 


204 


PERCEJ 

■ 


JTAGE. 
Ex. 


» 


• ■ 
• r 

Ans. 


Ex. 

4 






Ans. 


8. 


742gdl 3qL 3igi, 


1. 

2. . 






432bar. 




Art. 


205. 


3. 


- 




42hhd, 


1. 




15-^ per cpnt 


4. 






$10,80. 


2. 




55 " /* 


5, 






$24,25. 


3. 




, 


6. 






« 


4. 




20 per emu 


7. 






205 boxes. 


f 5, 


• 


16 J" .* 
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SIMPLE INTEREST. 





Art. 207. 


Ex. 


Ans. 


e«. 


Ans. 


10. 


$31,928125. 


4. 


1 


11. 


$121,77275 


6. 


$803,25. 


12. 




6. 


8450,32760. 


13. 


$609,45776. 


7. 


$4853,844. 




Art. 212. ' 


8. 


$643,83375. 


2. 


$16474,3855+. 


9. 




3. 


$1449,70998. 


10. 


$235,764. 


4. 


$371,86875. 


11. 


$1205,9208. 


5. 




12. 


$1375,8144. 


6. 


$266,277. 


13. 


$12959,584. 


7. • 


$M096,5+. 


14. 




8. 


$4479,618 




Art. 208. 


9. 


$1149,552 


3. 


$1225,511. 


10. 




4. 


$44,20845. 


11. 


$40900,9335. 


5. 


$6015,4272. 


12. 


$15955,65195. 


6. 


$357,9165. 




Art. 213. 


7. 




3. 


$511,5357. 


-8. 


$270,5175. 


4. 


$167,30. 


9. 


$2953,22685. 


5. 




10. 


$7765,4504. 


6. 


$555,465. 


11. 


$1578,6625. 


7. 


$4200. 


12. 




8. 


$2643,8386. 




Art. 210. 


9. 


$7,00. 


3. 


5 $3,2727875. 


10. 




^$145,1545. 


11. 


$587,6311 + . 


4. 


$67,278. 


12. 


$3974,5187 + . 


5. 


$5,56529 + . 


13. 


$3329,1468 + . 


6. 


$0,4314 + . 


14. 


$1137,0592 + . 


7. 




15. 




8. 


$1,13559. 


16. 


$678,2599+. 


0. 


$13,68. 


17. 


$4824,2366. 
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Art. 214. 






Ex. 


Ans. 


Ex. 




^125. 


3. 


$43,2049+. 


4i 




$8,1855. 


5. 


'Interest at 4 per cent, 
« ^ (( (( 

" 51 «« a 

({ Q C( (( 

(( y « <( 

" 7^ « " 
« g (( (( 

« 8^ « " 

(( Q (( (( 




$45,837, 

$57,29625. 

$63,025875. 

$68,7555. 

$80,21475. 

$85,944375. 

$91,674. 

$97,403625. 

$103,13325. 


6. 




4- 







7. 


$380,28952. 


5. 




$4640,r)326. 


8. 


$669,7096875. 


6. 




$1976,6305+. 


9. 


$25571,2473 + . 




Art, 


.217. 


A 


RT. 215. 


2. 




$5360,545 + . 


2. 
3. 
4. 


i:45 8^. IfJ. 


3. 

4. 




$8922,927 + . 


£45 IO5. 2J.+ 


* • 


Art 


.220. 


5. 
6. 

7. 
8. 


de602 35. + 
£216 U. 101^/.+ 
£219 18^. 0\d,+ 


2. 
3. 
4. 




$3976,84 8 +• 

$575,569+. 

$1424,682 + . 


9. 

A 
1. 


£08 5s. 9J.+ 

RT. 216. 

$394,3256+. 


5. 
2. 


Art. 

ft 


.221. 

5 per ccftt. 

^% '^ '^ 


2. 


$697,986. 




Art. 


222. 


«. 


$3339,6 + . 


2. 




2yr. Gmo. 



REDUCTION OF CURUKNXIKS. 



3. 
4. 



£1073 18^. IJr/. 
$1967,892 + . 



5. 
G. 



$2551,733+. 
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COMPOUND INTEREST. 



2. 
3. 
4. 
5. 
6. 
7. 



Art 223. 

857,3048+. 
«73,015r+. 

841,216+. 



848165,938+. 
814523,553+. 



2. 
3. 
4. 
5. 
6. 
7. 
8. 



Art. 224. 

8578,740+. 
« 88611,128+. 

87058,617+. 

82647,996+- 
jClllS^. 11(?.+. 

89974,685+. 



LOSS AND GAIN. 



3. 
4 

1. 
2. 
3. 
4. 
5. 



2. 

4. 
5. 
6. 

7. 
8. 

9r 

ID. 



Art. 225. 

Loss of 80,75. 
'80,966+. 

Art. 227. 



O^M 



12 per cent, 

$1,20. 25 per cent, 
86,33^. 



6. 

7. 

8. 

9. 
10. 
11. 

12. 

13. 
14. 



8337,50. 

8217,50. 

84,108. 

25 per cent. 



( Whole gain, 813^00. 
\ Gain, 20 per cent. 

82,05. 

8l,031J. 



COMMISSION AND BROKERAGE. 



849725. 



87235,142 + . 

87816,091+. 

15 tons, 

$213500. 



859110. 



11. 
12. 
13. 
14. 
15. 
16.- 
17. 



846260. 

823700. 

825420,195. 



8905,30. 

81995 

813573,56. 

J.Q U49T. 18cu?^ 2qr. l2Jb, 
\ 6o9, l^^r. 



, J' 
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BANK DISCOUNT. 



Ex 
1. 

2. 
3. 
4. 
5. 
6. 



Art. 239. 



Ans, 



$15240,54. 

$5,840+. 

$3393,504. 

$29,0097+. 



Ex. 
2. 

3. 

4. 

5. 

6. 

7. 
8. 



Art. 240. 

Ans, 
$344,59+. 

$5734,32+. 

$695,64+. 

- $118,85 + . 



$1740,60 + . 
$1057,51 + 



DISCOUNT. 



2. 
3» 

4. 
5. 
6. 
7. 
8. 



$1551,918+. 
je33 I7s.7^d.+. 



je223 5s. 8d.-\-. 

$5620,175+. 

$702,485+. 

£804 19^.5^. + . 



9. 

10. 
11. 
12. 
13. 
14. 
15. 



$3869,4074 . 

l^M. 2^^qts, 

$2109,236 + . 

$2763,694 + . 



He lost $6,473+. 



INSURANCE. 



2. 
3. 



4. 



$5168,59. 

( $237,60. 
( $158,40. 

$252. 
$126. 

$84. 
$56. 
$42. 



5. 
6. 
7. 

8. 

9. 
10. 
11. 



$504. 
$39,375. 
$306,25. 

$450. 



$18,75. 



9. 



ASSESSING TAXES. 
• .4685+ per cent, \ 3. 



$37901125. 
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EQUATION OF PAYMENTS. 



?». 


Ans. 


£«. 


^n^. 


2. 


12 months. 


9. 




3. 




10. 


6mo. 6days. 


4. 


9 months. 


11. 


7mo. 3da. 


5. 


68^ days. 


12. 


Jan. 25th. 


6. 


8J months. 


13. 


8mo. lOda. 


7. 


67^ (^ay^: 


14. 





PARTNERSfflP OR PELLOWSfflP. 



2 J A's share, $1714,285 + . 
I B's share, •285,714+. 



3. 



A's share, £4030. 
B's " £3980. 
C's " £3980. 
D's " £4010. 



4. i 



A% share, $5000. 
B's " $2500. 
C's " $3333,33+. 
D's " $2500. 
E's " $6666,67+. 



1X)UBLE FELLOWSHIP. 



2. 
3. 



^A' 



s share, £9 12^. 
8 " £14 8s. 



1. 



GENERAL EXAMPLES IN FEL- 
LOWSHIP. 

f 75 cents on the dollar. 
A's part, $375,273. 
B's " $171. 
C's " $968,42^. 
D's " $532,05. 

f A paid $3000. 

B " $3000. 

C " $9000. 

A's gain, $250. 

B's « $250. 
LC's « $750. 



3. 



"Ist son's share, 

$3333,33J. 
3. \ 2d " $3000. 
3d " $3000. 
.4th « $2666,66|. 

" $750 widow^s gain. 
. ^ $375 younger son's gain 
' I $3000 widow'' s share. 
.$1500 younger son^s do. 



5. 



6. 



7. 



A's loss, $46,526+. 

B's "• $130,273+. 

C's « $238,213+. 

LD's " $334,988+. 

s share, $36. 
$28, 



(A's 
^B's 



(( 
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Ejt. 
2. 

3. 



ALLIGATION MEDIAL. 



' Ans. 
,84375. 

$0,28Jf. 



Ex. 
4, 

5. 



Ans, 



730, 



ALLIGATION ALTERNATE. 



2. 



3. 



4. 



2. 



Art. 252. 



2lb. at ^cts, 
2lb. at ] Octs. 
6lb. at I4cts, 



3 parts of 1 6 carats. 

2 " of 18 

3 " of 23 
5 " of 24 



(( 



it 



(( 



i6gal. at lOs, 
Sgal. at 14^. 
4gaL al 21 5. 
8gaL at 24^. 



Art. 253. 



3. 



4. 



3. 



4. 



I2hu, of oats. 
I2bu. of barley. 
12^M. of rye. 
^96bu. of wheat. 

32gaL of spirits. 
32gaL of Eng. brandy. 
40gaL of French do. 

Art. 254. 

29lb. at 5s 
14^ at 6^. 
1 4^ at 8^: 
L29 at 9s, 

(45 gal. at 4^ 
bgaL at 6^. 
5gal. at %s. 
bgal. at 10^. 



CUSTOM HOUSE BUSINESS. 



1. 


$2812,5. 


4. 


2. 


$418,068. 


5. 


3. • 


$251,45+. 





$1442,875. 



TONNAGE OF VESSELS. 



1. 


225y\ tons. 


4. 


300.14Yonx+. 


2. 


438.59 tons-\-. 


5. 




3. 


729^/y tons. 
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GAUGING. 




Sa. 


Art. 267. 

Ahs, 


Ex. 
2. 


Ans,_ 1 
162.613 heergal^^ 


2. 


32.4938m. 


3 




3. 


28.1010m. 


*>. 


* 




Art. 268. 


4. 


147.384 ti»W^fl/.+. 


1. 


1 97.459 wine gaU + . 




- 




LIFE INSURANCE. 


• 


2. 


8144. 


3. 


8189,55. 



1. 



i. 

2. 
3. 



1. 
2. 
3. 
4. 



I. 

2. 
3. 

4. 



ENDOWMENTS AND ANNUITIES. 

$228,11 + . I 2. 



EXCHANGE. 



Art. 293. 

$8591,975. 

$8637,168+. 

89777,636. 

Art. 294. 

85630,065. 



jei4014 \Ss.2d+. 
86005,368+. 



5. 



2. 

3. 



8807,873+. 

Art. 295. 
7 per cent* above par. 



4. 84597 yranc^ 66 centimes. 

Art. 296. 

1. 86657,693. 

2 \ 81250,52, 3 per cent* 
( nearly below par. 



DUODECIMALS. 



Art. 301. 



15/^ 5^ 



2ft, 6^3^^ IV . 
bft, 10^ 7'\ 



EXAMPLES IN ADDITION ANE 
SUBTRACTION. 



1. 

2. 
3. 

4. 



5ft. 8' 2'' V', 
1 5ft. 4' W 4''', 



2\ft. 6' 5'' 5''\ 



♦ The percentage is estimated upon the custom house value. 
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Ex. 
5. 

6. 



3. 
4. 



1, 
2. 
3. 

4. 
5. 
6, 
7. 
8. 



3. 

4. 
5. 
6. 
7, 

2. 
3. 
4. 
5. 



Seft. 4' 6'' b''\ 

Art. 303, 

214/^ V V 6''\ 



Ex. 
5. 

a. 

7. 

8. 

9. 

10. 



Ans, 
232ft. 2' B'^ 

866ft. 8' 3^^^ 

2 cords' 5 cord feet, 

blft. 4' 6"'. 



I85ft. 6' 4'' 3'''. 



INVOLUTION. 



1953125. 

343. 

3600. 



9. 
10. 
11. 
12. 

1889568. 13. 
1. 14. 

.001. 



.0001. 
37.4544. 
1000000. 



666024768837. 



EXTRACTION OF THE SQUARE ROOT. 



Art. 309. 

462. 

1506.23 + . 
3897.89+. 



4698. 



Art. 310. 



57.19+. 

69.247+. 

2.091+. 



6. 

7. 
8. 



.0321. 
2.104. 
6.906. 



Art. 311. 



1. 
2. 
3. 
4. 
5. 
6. 



.5236+. 



EXTRACTION OF THE CUBE ROOT. 



Art. 313. 



3. 



179. 



4. 
5. 
6. 



.4203+. 
1.0682+ 
.86602+. 
.93309+. 

319. 

439 

638. 
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( PAGES 3^ 


JO— 33 


19. J 




1 


Ex. 


Ans» 


Ex. 






Ans» 1 


7. 


• 


7. 






3.026. 1 


B. 


3002. 




Art. 


315. 






Art. 314, 


I. 






f 


1. 


.5032 +• 


2. 








2. 


.955. 


3. 






3}- 


3. 


2.35. 


4. 






!• 


4. 




5. 






.829+. 


5. 


.707. 


6. 






.822+. 


6. 


1.505. 


7. 




t 





2. 
3. 



2. 
3. 

2. 
3. 



ARITHMETICAL PROGRESSION. 



Art. 318. 



Art. 319. 



$1,53. 
$205. 



4 years. 

5 miles. 



Art. 320. 



i 



Last term 34. 
Sum 162. 



4. 

♦ 

1. 
2. 
3. 
4. 

5. 

6, 

7. 



5 miles 1300 yards, 

GENERAL EXAMPLES. 

89. 
• 4. 



$4. 

3 miles each day. 
100 " in all. 

3. 

$272. 



2. 
3. 
4. 



GEOMETRICAL PROGRESSION. 



Art. 322. 



JES5600. 
,44. 



Art. 323. 

2. i:204 15^. 

3. $196,83. $295,24. 
4. 



2. 



MENSURATION. 



Art. 326. 



36 a^res. 



3. 
4. 



5A. IB, 15P. 
U5A 
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Ux. 


Ans, 
Art. 329, 


Ex. 
3. 


Ans. 
4071.^136. 


1. 


437^. 2i2. 34P.4-. 


4. 


19699657l.72210452'.m». 


2.* 

8. 

4. 

5. 

6. 

7. 


291A 2i?. 16P. 

35A OK 25P. 

20u4. 

40A 

15^. 

24 A li?. 8P. 


2. 
3. 
4. 
6. 


Art. 338. 

268.0832. 

2144.6656. 

259992792079.869+. 

904.78085gr./if. 


8. 


13008053'. yi5. 




Art. 340. 


2. 


Art. 331. 
21A 072. 39.824P. 


1. 
2. 


9 looks'. /if. 
1440 sq.ft. 


8. 
4. 
5. 
6. 


^2lsq,ft. 10' 6". 

704.12552'. yc?5. 

60 A 3i2. 12.8P. 

270A li^. 24P. 

Art. 332. 


2. 
3. 
4. 
5. 


Art. 341. 

llQb^2solid in. 

42lsolid/t. 

3l5^gal. 

ldS20solid ft. 


2. 
3. 
4. 


684.3376.* 
125.664. 

Art. 333. 


2. 
8. 
4. 


Art. 343. 

2SS.ZZS-^sq.ft. 

2827.4453'. in. 

e28S.2sq.fL 


2. 
3. 


7418. 
4360.835+. 


2. 


Art. 344. 

36442.56. 


2. 
3. 


Art. 334. 

19.635. 
153.9384. 


.3. 
4. 
6. 


13571.712. 

0650.9952. 

7363.126. 


4. 


1.069016+. 




Aat. 346. 




Art. 336. 


2. 
3. 


4880. 
2484. 


2. 


615.7536. 


4. 


5620. 
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( PAGES 850 — 362. ) 



Kr. 


Am. 


Ex. 


Am, 


5. 


67G0. 




Art. 349. 


6. 


14400. 


I. 


241.86/t 


1. 


1800. 


2. 


11.204ft. 




• 


3. 


14.^42//. 




Art. 348. 




Art. 350. 


2. 


91C0.9056. 


1. 


302.9702/t 


3. 


8659.035. 


2. 


2S^d. 


4. 


2827.44. 


3. 


77.8875//. 



MECHANICAL POWERS. 





Art. 355. 


2. 




40/6. 


1. 


40/6. 


3. 




20/6. 


2. 


26/6. 








3. 


50lb. 




Art. 362. 




4. 


20/6. 


1. 




HA 


5. 


40/6. 


2. 


• 


IJA 


6. 


Itn., 1 Jtn., 2m., 4m., <fec. 








7. 


64/6. 


• 


Art. 363. 




8. 


150/6. 


1. 


• 


40/6. 




Art. 361. 


2. 




100/6. 


1. 


60/6. 


2. 




60/6. 



PROMISCUOUS QUESTIONS. 



1. 

2. 
8. 
4. 
6. 

6.^ 



$1853,131+. 

57 pieces: 

12wk. S^da. 

4 years. 



^ 4tli par tne?'^ ss?iare $2 500. 
3d " " $3675. 

2d " « $5375. 

1st 



u 



12. 
" $9625.).. 



7. 

8. 

9. 
10. 
11 



{ 



Greater number, 3 6 64 J. 
Less " 1665^. 

46yr. 11 wo. 20da, lO^hr. 

120 yards. 



$31,25. 

$6760 j3nc^^€ would have 

paid. 
%QH^O price actually paid. 
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Ex. 
13. 
14. 
la. 

18. 

19. 
20. 
21. 

22. 

23. 

24. 
25. 
26. 

S6. 

87. 
38. 
89. 
40. 
41. 

46. 

47. 

48. 



49. 



$454.9375. 
23599680 cubic yards. 



1 



16. 
17. 



Ans 

8 o'clock. 

140. 



$4646,36+. 



7500 men. 

£157 105. 

4 days. 



27. < 



A's stock, £304 16*. 
B's " £276 
C's " £210 



The second 0| days after the third. 
The first 5^ days after the second. 

'A's share, 

£194 165. l|fc?. 
" £129 175. 4^^. 
" £97 85. OiU. 
" £77 185. 5ff(f. 

Gain of 1st, Si 20, 
2d, $180. 

108^. 



Q2i^ gal. of the 1st kind. 
" 2d 

u 



%^ 



146 






u 



3d 



u 



{ 



B's 
C's 



28. 



\ 



a 



29. 
30. 
31. 
32. 
33. 
34. 
35. 



10 houra, 

Sl,75. 

|1,853+. 



130j J yards of cloth, 

Piice of Unen per yard, $0,5 8|J. 



$42,34^?^. 

4 yards, 

\2cwt. 16^6. 1502. 



Ayr. Wmo. 27J|frfa. 



42. 
43. 
44. 
45. 



$1724,363+. 

356,25. 

84f per cent. 



j Cost per yard, $4,90-^. 



\ Entu-e cost, $183W|l7f|. 

• $8640. 

( $920,20 = what the 1st gave. 
\ $2760,60 = " 2d " 
( $5521,20 = " 3d " 

'^$28f amount paid each workman. 

1st company cleared 87||- acres. 

~ it 



2d 



u 



77 






^Cost of clearing, $8jg^3 per acre. 



4W 



(pages 365 — 867. ) 



50. 
61. 

52. 



53. 



54. 
55. 
6d. 



AHM. 



6 o'clock 3m. 48j|4«e; 
140 mUa, 

Share of the 1st, ^201 9,651+. 
2d, $4871,803+. 
3d, $4815,805+. 
4th, $6467,739+. 
5th, $1825. 
69y miles from New-HiT& 

5Ar. 41fli. 2tas. 



a 
a 
u 



a 
u 
tt 
a 



THE END. 
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Ex. 
50. 
51. 
52. 



53. 



54. 
55. 
6d. 



(pages 3G5 — 867. ) 



Ans, 



^ o'clock 3m. 4Si^fsee. - 
140 miles, 
'Share of the 1st, J2019,651+. 

" 2d, $4871,803+. 1 
3(1, $4815,805+. 
4th, $6467,739+. 
5th, $1825. 



u 



(( 



C9f miles from New-Haren. 



5hr. 41m. 20««. 



THE END. 



f-y 



